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Development of National Water- 
Power Resources—Part II. 


Comprehensive Discussion and Compilation of Data Presented 
in Report of the Water-Power Development Committee of the 
National Electric Light Association at Its Recent Convention 


The power consumed in various sections of 
the country makes interesting comparisons. It 
may he noted that the western states have the 
highest per capita consumption and the lowest 
rates of any due to the available water power. 

Comparing the uses of electricity in the West 
it is thus to be seen that the per capita use of 
electricity in the far western states is 2.21 times 
that of the remainder of the nation. Again it is 
interesting to note that while distances are vast; 
the development of long-distance hydroelectric 
transmission has made possible electric power 
rates that are extremely low, averaging 1.66 
cents per kw-hr., as compared to 2.19 cents per 
kw-hr. obtaining elsewhere in the country. In 
spite of these low rates the income to the power 
company per capita is.almost twice that east of 
the Rockies. 

Figures made public on April 8, 1920, by the 





Department of. the Interior give some startling 


comparisons: 
JANUARY, 1920, OUTPUTS. 
Nine western states.. 477,833,000-kw-hr. by water power 
All other states....... 796,568,000-kw-hr. by water power 
Nine western states... 161,214,000-kw-hr. by fuels 
All other states....... 2,418,984,000-kw-hr. by fuels 
Nine western states.. 639,047,000-kw-hr. total 
All other states....... 3,215,552,000-kw-hr. total 


PER CAPITA CONSUMPTION. 
Nine western states. .54.8-kw-hr. per capita from water 


power 

All other states....... 8.12-kw-hr. per capita from water 
power 

Nine western states. .18.5-kw-hr. per capita from fuels 

All other states....... 24.6-kw-hr. per capita from fuels 

Nine western states..73.3-kw-hr. per capita total 

All other states....... 32.7-kw-hr. per capita total 


This table shows that the per capita consump- 
tion in the western states, of energy produced by 
water power, is 6.75 times that consumed in all 
the other states. The per capita consumption of 
power from both fuel and water power in the 








Hundreds of Water-Power Develonments Like the 








Above Could Be Utilized if Financing and Proper Legislation Were 
Forthcoming. 
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western states is 2.24 times that of the other 
states. This consumption of water-power en- 
ergy is particularly striking in that it is the result 
obtained in a dry year, as under conditions of 
normal rainfall the production of a large part 
of the energy now produced by fuel would have 
been supplanted by water power and given a 
still higher ratio between the per capita con- 
sumption in the West as against the East. 


DISTRIBUTION OF POTENTIAL WATER POWER. 


Of the total potential water power of the 
United States, the state of Washington stands 
first with 9,500,000 hp., or 15%. California is 
second with 9,250,000 hp., or 14.6%, and Oregon 
ranks third with 7,000,000 hp., or 11%. These 
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three Pacific Coast states together represent 
40.6% of the total potential maximum water 
power of the United States. Including the states 
of Idaho and Montana, these five typically west- 
ern states represent 57.1% of the total potential 
maximum water power of the United States, 
with a total of 35,750,000 hp. These figures all 
clearly emphasize that the problem of future 
water-power development is quite distinctly a 
western problem, and this is stated without de- 
tracting in any way from the wonderful devel- 
opments which have already been accomplished 
in the East. 

In the eastern states some large developments 
are contemplated on navigable streams. Over 
1,000,000 hp. is contemplated in the states of 
Alabama, North Carolina, Georgia and Mary- 
land. At some future time it is to be expected 
also that economic conditions will force the fur- 
ther development of Niagara Falls, of which 
approximately 75% remains still undeveloped. 
Increased efficiency of existing plants through 
interconnection of plants and development of 
storage facilities is to be expected in the near 
future. 

The electrification of the trunk line railroads 





Vol. 76—No. 25. 


of the western section of the United States will 
require the development of a portion of the 
water powers of that territory. In the carrying 
out of this electrification, transmission lines will 
of necessity run along the railway lines and pass 
through the centers of population adjacent there- 
to. These lines should thus readily become the 
interconnecting links between local networks. 
The railway electrification, therefore, in addition 
to creating a new market for electric power, will 
be an agent in.the.creation of a large network. 


FuturE GrowTH TO BE ANTICIPATED IN POWER 
DEVELOPMENT. 


In order to get accurate data on power possi- 
bilities, or, rather, power to be anticipated during 
the next decade, a questionnaire was sent out to 
all the 52 power companies in the far western 
states, calling for a statement of their loads dur- 
ing the past ten years, and also their estimated 
loads up to and including 1928. Superimposing 

_these various load charts, one upon the other, 
conclusions were reached that during the next 
ten years the expected development of power in 
the West will rise to the vast total of 1,776,260 
kw. At present-day prices the investment capac- 
ity at power plants is running in the neighbor- 
hood of $200 per kilowatt. The transmission, 
transformation and distribution expense and in- 
cidentals involved in properly marketing the 
product will entail an additional expenditure of 
some $200 per kilowatt. 

Thus it is readily seen that something like 
$710,510,000 ‘must be expended in the West be- 
fore 1929 to meet the situation. While this vast 
amount of capital is necessary as a prime source 
of development, it -is easily seen that such de- 
velopment will carry along with it an equal call 
for electrical installation in appliances in the 
home, upon the farm, and in industry, that may 
well total an equivalent amount. The most con- 
cern is with the question of the original amount, 
for with that secured the remainder finances 
itself. Indeed, so important, not only to the 
continued prosperity of the power companies in- 
volved, but to the nation itself, both East and 
West, is the problem of water-power develop- 
ment that it is not overemphasizing the matter 
to state that the most vital question is the secur- 
ing of that $710,510,000, as well as the millions 
needed for developments east of the Rockies— 
in short, the question of financing. 


WaATER-POWER DEVELOPMENT ESSENTIAL TO 
WESTERN GROWTH. 


Recent interest in the West has been focused 
on what has become known as the “self-interest” 
appeal. From a well-known power company the 
following data have been supplied as taken from 
the records required by the regulatory body of 
the state wherein the power company operates, 
in which capital in former years for power de- 
velopment was distributed as shown in the ac- 
companying chart. 

Examining the details of this chart, it may be 
predicted to what extent various subdivisions of 
industry will be interested in the investment of 
this $710,510,000. Thus the transformer manu- 
facturer knows_that 734%, or $53,000,000, of 
this money will be expended for transformers. 
To the man in the street, too, the problem is of 
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Chart Showing Statistics for 52 Central-Station Companies in the West. 


It should be noted that the kilowatt peaks are only slightly greater than the total water-power capacity in- 
stalled, indicating that little fuel will be burned. The curve of total hydro capital is based on an investment in power 
plants, transmission lines and distribution systems of $400 per kilowatt of installed capacity. The curve of total cap- 
ital is based on a total of $400 per kilowatt of both hydro and steam capacity. 


unique interest ‘and may be made to appeal to 
him personally. For instance, in the district sur- 
rounding Fresno, Cal., 2000 applicants for power 
for farm development cannot at the present time 
be connected upon-the power lines, due to in- 
sufficient power installation. In former years 
it has been found that in that district for every 
farm delayed in development in the country two 
homes in the city are delayed in construction. 
Investigation shows that the average home in and 
about that vicinity has a value of some $5000. 
Thus it is seen that $10,000,000 in construction 
is delayed at the present time in that one com- 
munity, due to the inability of the power com- 
panies to furnish this power. The accompanying 
tabulation, taken from builders’ records, repre- 
sents the various channels wherein money for 
construction and building purposes in the city is 
disbursed in that particular section. 

Even a casual survey of this chart brings to 
light the fact that every form of labor and in- 
dustry is vitally affected when stagnation in the 
power industry occurs. While conditions in 
other sections of the country may vary in detail 
from this, it is everywhere demonstrable that 
local stagnation follows a failure of electric gen- 
eration to keep pace with the building of the 
empire it serves. With the tremendous growth 
of the West—in California alone applications for 
water to irrigate an additional acreage equal to 
50% of the total already under cultivation have 
been filed in the last six months—combined with 
the high price and diminishing supply of fuel, 
it is obvious that for this region it means that 
the development of the country is dependent on 


hydroelectric development—dependent, in other 
words, on the financing of the construction 
planned. 

A like evidence of the dependence of western 
growth upon electricity and also of the certainty 
of a tremendously growing demand in the future 
is the survey of western industries. In the in- 
termountain region, where mining and agricul- 
ture share the prosperity of the country, both 
are largely dependent upon electricity. Such 
examples as the vast electric pumping irrigation 
project at Minidoka, Idaho, and the electrified 
mines of Montana, Idaho and Utah largely ac- 
count for the high per capita use of this district. 
In the Northwest, paper mills find the electric 
drive indispensable, and even in the lumber in- 
dustry first experiments in electric logging have 
shown electricity to be more economical than 
previous methods, and the electrification of saw- 
mills is becoming quite general. 

Large quantities of copper, lead and zinc are 
mined and smelted in the western states. These 
are shipped to eastern refineries. Due to the 
increasing cost of power in the East and the fact 
that these refineries must compete with indus- 
tries in which the coSt of power is a smaller 
item of the total cost of production, an enlarge- 
ment of the existing refineries may be expected 
and the installation of additional refineries in the 
West in the near future. The electrolytic zinc 
plant now located at Great Falls is the largest 
in the world and has a daily capacity of 150 tons 
of the highest grade of zinc. 

An increased consumption of power in electric 
furnaces may be expected for the production of - 
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alloy and steel, which already forms a consider- 
able load. There is a possible future use for 
electricity in the development of the chemical 
resources of the West. Advancements in tech- 
nology have made possible the use of reagents in 
these industries that can be produced by elec- 
trical energy. These developments will, of 
course, require co-ordination of certain chemical 
industries and close co-operation with the power 
companies. 


PRESENT AND FutTuRE AGRICULTURAL LOAD. 


The primary basis for western prosperity, 
however, undoubtedly lies in its agricultural de- 
velopment and here electricity has played a most 
important part. Due to the general arid climate 
with an absence of summer rains which prevails 
throughout the greater portion of the region, 
particularly the Southwest, irrigation is an essen- 
tial to the cultivation of the soil. Gravity irri- 
gation is, of course, used to the fullest extent, 
but it is inadequate to supply the need and is 
being supplemented in steadily increasing degree 
by electric pumping. To this consideration may 
be attributed the fact that California uses more 
electric power on the farm than all the rest of 
the United States, the remaining western states 
ranking second. 

An example of the importance of electricity to 
this development is to be seen in the rice indus- 
try, now one of the important crops of Califor- 
nia, which depends almost entirely on electric 
pumping for its existence. This industry was 
not started until 1912, but a $27,000,000 crop 
was shipped from the state in 1919 and the only 
bar to a 25% greater acreage in 1920 is the 
shortage of electric power, a striking example 
of the dependence of agricultural growth upon 
hydroelectric development. 

There are, in addition, various important but 
nevertheless minor industries in the region, listed 
in the census reports as 7% of the manufactur- 
ing activity of the United States, all of which 
are to a great extent users of electrictiy. It 
should be pointed out, however, in favor of the 
stability of western power demands, as well as 
the importance of electrical development to west- 
ern growth, that the major industries already 
mentioned are essentially dependent upon elec- 
tricity, whereas in the average manufacturing 
interest it is a factor of smaller relative impor- 
tance. Thus the abundance and cost of elec- 
trical energy is the determining factor as to 
whether such enterprises as additional irrigation, 
electrochemical propositions or activities involv- 
ing the use of the electric furnace shall or shall 
not be undertaken. 


PooLinG OF POWER RESOURCES. 


During the war it was found necessary, in 
order to increase production, to pool the re- 
sources of the nation. Power for operating our 
industries was demanded as never before and on 
very short notice. One of the expedients re- 
sorted to in keeping abreast of these unprecedent- 
ed demands was the pooling of power resources 
through interconnection of adjacent systems. 

New experiences were encountered and many 
economies were effected. Those who came in 
contact with the larger aspects of these war 
problems and participated in working out their 
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solutions learned that the methods developed 
and applied under the stress of war were in fact 
destined to become of even greater importance 
under conditions of peace. 

There is, therefore, as a result a well-defined 
movement at the present time looking to the uni- 
fication of the power systems of certain sections 
of the country, a movement which, once it gets 
under way, will gradually spread over the entire 
country. 

The industry has passed successively through 
the periods of the isolated plant, the individual 
central-station plant, with its more or less lim- 
ited distribution lines, and is now in the period 
of the central-station system of a number of 
generating plants, hydro and steam, connected 
to the transmission network of the utility. The 
next period is to be that of the unification of 
the: power resources of large subdivisions of 
the country. ; 

In this unification plan the entire power re- 
quirements of the district, comprising at first 
possibly a single state, later several states and 
eventually the entire country will be treated as 
a co-ordinated whole. The factory, the mine, 
the locomotive and the home will be fed from 
networks of immense proportions extending 
great distances and deriving energy from gen- 
erating plants containing the most economical 
prime movers, located at points where low- 
priced fuel or water power is available. Such 
trunk systems, due to the diversified use of en- 
ergy by the great variety of users served and 
because of the ease with which energy from 
flood waters on one system might be absorbed, 
thereby making possible the impounding of the 
maximum amount of water on another system, 
and because of the ability to absorb energy pro- 
duced by regeneration of electric locomotives on 
descending grades, will operate at a very high 
load-factor and the cost of producing energy will 
be at a minimum figure. 


Diversity IN Use Is a BiG Factor. 


The diversity in use between individual net- 
works, many of which would be fed from the 
trunk system, would be of immense advantage in 
keeping down to a minimum the capacity and 
investment in generating plants required. Ad- 
vantage would be taken of seasonal variations 
in climatic conditions through the interconnecting 
network and would result in a steady supply of 
power in certain sections, on the watersheds of 
which for the time being there migfit be serious 
water shortage. 

Such trunk systems would fit in admirably 
with hydroelectric development and the utiliza- 
tion of large units of higher efficiency, as there 
would be an outlet for all that the plant could 
put out during the seasons of high water and 
at the same time catch, in such impounding 
reservoirs as there might be available, excess 
flood water. This would mean the highest pos- 
sible yearly load-factor for the hydro plant, a 
very important matter because of the relatively 
high fixed charges. 

Another phase of such an interconnected sys- 
tem is the possibility of fuel-oil saving, which in 
the Pacific Coast states is rapidly becoming an 
imperative necessity. The two largest central- 
station companies in California have found it 
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necessary, in spite of their large hydroelectric 
developments, to consume oil at a rapidly in- 
creasing rate, this increase being from 1,047,886 
bbls. in 1916 to 3,088,145 bbls. in 1919, as shown 
by the following totals for the two companies: 


Barrels of oil consumed 


eg ok POEs 1,047,886 
rc SpRT Mates ab Dacha ep ary 1,596,149 
1Gss fies eet. Bek. 2,073,016 
DO cts Hlete sbetee vak uct 3,088,145 


While this represents only a small proportion 
of the total consumption for all purposes in the 
local market, it does reflect the trend in the in- 
crease of fuel oil consumption. 


AUXILIARY BENEFITS OF HYDROELECTRIC DEVEL- 
OPMENT. 


Further development of hydroelectric power 
will mean not only an important direct saving in 
fuel consumed by the central stations, but also a 
much larger saving in fuel consumed by other 
large power users in California, who would be 
glad to utilize electric power if it were available. 

The power shortage at present existing in 
California does not prevail in the other states 
of the West, but the demands for power in the 
other western states.is rapidly approaching the 
maximum capacity of the central stations therein 
and if further development is not vigorously 
pushed the power shortage conditions of Cali- 
fornia will be duplicated in practically every 
western state. 

It is furthermore becoming of importance that 
the remaining supply of crude oil be conserved 
in so far as possible for its more valuable prod- 
ucts of gasoline, mineral oils, asphaltum, etc., 
and for such uses as marine fuel and other 
power purposes where electric power from hydro 
plants is not available. This represents the high- 
est type of conservation and its ultimate develop- 
ment lies in the maximum utilization of hydro- 
electric power and the transmission and dis- 
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tribution of this power through a comprehensive 
interconnected system providing for the highest 
and most efficient use of the generating plants. _ 

It is of interest to note that much has already 
been accomplished in California in making a 
start toward the establishment of a trunk system. 
During 1918-1919 there were two sets. of inter- 
connected networks in the state, one in the north- 
ern, the other‘in the southern portion. The con- 
trol of each system was under the management 
of a power supervisor. As a result of this ar- 
rangement there was effected a saving of 300,000 
bbls. in 1919, representing $450,000. In the 
latter part of 1919 a connection of the northern 
system with the California-Oregon Power Co. 
extended that network into the state of Oregon. 
Within recent weeks a connection between the 
lines of the Pacific Gas & Electric Co. and those 
of the San Joaquin Light & Power Corp. has 
tied the two networks into one and there is now 
a continuous trunk extending from the southern 
part of Oregon to the Mexican border. 

Within recent months the systems of the Mon- 
tana Power Co., Washington Water Power ‘Co. 
and Puget Sound Power & Light Co. have been 
joined up by the building of the transmission line 
of the Chicago, Milwaukee & St. Paul railway 
across the Cascade mountains. 

While it does not fall within the scope of this 
report to deal with this subject in detail, atten- 
tion is called to the recent paper by W. S. Mur- 
ray and others in the March Journal of the 
American Institute of Electrical Engineers on 
the economic supply of electric power for the 
industries and the railroads of the northeast 
Atlantic seaboard. This article deals with a 
so-called super-power zone and sets forth the 
results of some interesting economic studies of 
the power supply contemplated for this impor- 
tant section of the United States. 

The importance and magnitude of hydroelec- 
tric development as contemplated within the next 








Low-Head Water-Power Development on the St. Joseph River in Michigan 
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The generating station at Berrien Springs, Mich., shown in the accompanying illustration, is one of five plants sup- 
. plying the lines of the Indiana & Michigan Electric Co. A deep valley extending for several miles above the site of the 
dam provides a water reservoir and allows for a certain amount of storage capacity. A head of from 20 to 22 ft. is 
available most of the time, although lower heads have to be used during dry periods. Four 1800-kw., three-phase, 2300- 


volt Westinghouse horizontal alternators comprise the generating equipment. 
The individual units are capable of carrying 2500 kw. each and the maximum daily load averages 


main driving shaft: 


Exciters are direct connected to each 


about 8000 kw. Each generator is connected: to a three-phase, oil insulated, water-cooled transformer which raises 


the potential to 27,000 volts for transmission over the five outgeing lines. 


Local lighting and power circuits for the 


--city are supplied at generator voltage, and two rotary convertérs in the station supply power to the nearby interurban 
line. The passage of suitable national water-power legislation should result in the establishment of thousands of plants 


like this all over the country. 
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few years should be clear to the most casual 
reader. In order that this development may be 
encouraged, it is the recommendation of this 
committee that due attention be given to the 
matter of favorable legislation. In California, 
in particular, unsatisfactory state laws hinder 
the ready development of water powers which 
are assumed to be in conflict with other riparian 
rights on the stream. It should be the endeavor 
of this body and its members as individuals to 
remedy this and other unfavorable conditions 
which discourage investment. Important legis- 
lation is now before Congress, covering both the 
development of water power upon navigable 
streams and the broader question of water rights 
on government land. As urged elsewhere in this 
report, it seems advisable that a permanent com- 
mittee be established by the National Electric 
Light Association to represent the interests of 
the electrical industry as a whole in the formula- 
tion of rules and regulations which shall govern 
the application of these measures. 

It is further advocated that the policy of trunk 
line transmission, at 220,000 volts and over, be 
advanced as an economic possibility. All future 
activity in hydroelectric development the nation 
cver should look toward unification and in a 
measure toward standardization of high-voltage 
busbar installation. As particular instances, the 
early future should see giant power lines of 
220,000 volts and upwards extending north and 
south through California, thence on upward to 
the Columbia and into the industrial center about 
Seattle, and thence over the Cascades into Spo- 
kane and Butte. It seems apparent that such 
systems will not only make feasible the most 
economic developments but will also do much to 
equalize the variations in rainfall to be expected 
from season to season, through the possibility of 
transferring power from one section where water 
is plentiful to another where a shortage obtains. 
This does not necessarily mean the actual trans- 
ference of large blocks of power over tremen- 
dous distances, but the shifting of load from one 
power system over into another and then on into 
another makes this possible without the actual 
long-distance transmission of energy—a_ benefit 
which is already apparent in such interconnec- 
tions as that between the California-Oregon and 
Pacific Gas & Electric systems. : 

Such a system of interconnection with super- 
power lines would also make possible the devel- 
opment of smaller powers along the line which 
could not otherwise be economically marketed 
and it would lay the foundation for supply of 
power for the electrification of steam railroads 
which popular demand is daily bringing nearer 
consummation. 

The fact has been brought out in this report 
that $710,510,000 is needed to finance hydro- 
electric construction for the next nine years in 
the West alone. The public must be brought to 
such a favorable attitude toward electric utilities 
that it will be prepared to furnish this money. 
How this may be brought about is a subject 
worthy of earnest consideration. It is obvious 
that the public is as closely concerned in the need 
for this development as the power companies 
themselves, and it seems logical that the benefits 
to each citizen need only be pointed out to him 
to gain his full interest and co-operation. The 
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widespread education of the community should 
then be undertaken along the lines of the “self- 
interest” appeal. 

It should further be pointed out that the suc- 
cess of this financing is likewise contingent upon 
a broadminded policy on the part of regulating 
commissions which must allow sufficient returns 
to the power companies so that the investor may 
see a possibility of fair return on his money. 
Indeed, it may safely be said that upon the ade- 
quate protection of the investor hinges the entire 
matter of power company financing. The func- 
tion of a public utility commission has two 
aspects—the safeguarding of the interest of the 
public and at the same time a consideration of 
the welfare of the companies regulated to the 
extent that they are enabled to maintain a state 
of health and adequate growth. The broadest 
spirit of co-operation between such regulating 
bodies, the electrical industry and the public 
cannot be urged too strongly in order that the 
needs of the commonwealth may best be served. 





INDUSTRIAL DISPLAY BIG FEATURE 
OF NEW YORK SHOW. 


With practically all the space on the main 
floor spoken for and reservations being made on 
the second and third floors, the New York Elec- 
trical Exposition promises to be more interest- 
ing this year than ever before. The exposition 
will be held at the Grand Central Palace, Lex- 
ington avenue and 46th street, New York City, 
from Oct. 6 to 16. 

A feature which will be of great importance 

in these days of high-speed production is the 
industrial display, occupying the greater part of 
the second and third floors. Here will be shown 
the different types of electrically operated ma- 
chines. Electric spot welders will be shown 
doing the work that has done away with the 
old-time rivet process. Electric lathes and drills 
will be arranged to show the advantages of the 
motor-driven factory over the shop that is en- 
cumbered with belts and shafting. Electric in- 
dustrial trucks, such as are used by railroads 
and factories, will be shown in operation. 
_ In addition to the industrial exhibits there will 
be displays, equalling those of former exposi- 
tions, of electric appliances for the home and for 
the office. It is: pointed out that there is hardly 
a household task the drudgery of which cannot 
be materially lessened through the use of elec- 
tricity, and manufacturers of these appliances 
are going to make the most of this opportunity 
to show their wares to the buying public. 





LIBRARY OF CONGRESS WANTS TWO 
MISSING MAGAZINES. 


The Library of Congress is desirous of obtain- 
ing issues No. 5 and 6 of Volume 53 of Elec- 
trical Engineering, published in May and June, 
1919. These issues are missing from the library 
files, making the set of the publication incom- 
plete. Electrical Engineering was consolidated 
with ELecrricaL Review in June, 1919, and this 
office has no copies of the May or June, 1919, 
issue in its possession. Any person having 


copies in their possession will confer a’ favor b 
writing to the librarian of Congress. 
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Importance of Short-Circuit Ratio 
in Synchronous Machines 


Explanation of a Graphic Method for Determining Characteristics 
of Synchronous Machines Either When Operating as Alternators 
or as Motors—Typical Curves Obtained by Use of Such a Method 


By THEO. SCHOU 
Chief Engineer, Ideal Electric & Manufacturing Co., Mansfield, O. 


If, in case of a synchronous machine, the 
short-circuit ratio is known; that is, the ratio 
between the field current at no load, normal 
voltage, to the field current necessary to estab- 
lish normal amperes per terminal at short-cir- 
cuit; then it is possible to determine closely 
enough for practical purposes different charac- 
teristics which are of importance in connection 
with synchronous machines when operating 
either as alternators or synchronous motors. 

In what follows a short explanation will be 
given of a graphic method used, and charac- 
teristic curves obtained, by applying such a 
method. 


DETERMINATION OF FIELD ExXcITATION AT 
Various PoweEr-FActTors. 


Fig. 1 shows the magnetic characteristics, or 
saturation, of a machine where the effect of iron 
saturation is eliminated. The no-load satura- 
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tion OD, and the 0% power-factor (normal 
amperes) saturation AK, therefore, appear as 
straight parallel lines. The field current at 
no load, normal voltage, ], = OB, and the field 
current at short-circuit, with normal amperes 
per terminal, J,— OA. The normal short- 
circuit ratio, therefore, is J,/Js. 

Neglecting the ohmic drop, which in the case 
of an alternator adds to, and in case of a syn- 
chronous motor deducts from, the normal volt- 
age, we have for the field current at full load, 
100% power-factor: 

D400 = V10? + 15? : 

Due to the fact that the effect of the ohmic 
drop in the armature winding has been neglected, 
the values of field current at various power- 
factors (lagging for alternators and leading for 
synchronous motors), as computed by this 
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method, will be slightly optimistic in case of al- 
ternators, and slightly pessimistic in case of 
synchronous motors. 

In order to construct a point on any full-load 
kv-a. power-factor curve, we draw the horizon- 
_ tal line CK, and a vertical line through D. Now 
vector CD is equal to J,, and if we make vector 
DE equal to J,, then vector CE is, to the scale 
of field amperes, the field current necessary for 
operation at full kv-a. load, 100% power-factor. 
Point G on the 100% power-factor curve, at 
normal voltage, is found where the circle of ra- 
dius CE, and center at C, intersects the normal 
voltage line CK. 

As the field excitation in this case is directly 
proportional to the voltage, we can locate points 
on the 100% power-factor, normal amperes 
curve, at any voltage, by simply moving vector 








Fig. 3. 


DE parallel to itself, so that point D traces the 
no-load saturation curve. Fig. 1 shows con- 
struction of such points at 100%, 70%, 40%, 
and 0% of normal voltage. Maintaining the 
. same load in amperes, but changing the operating 
power-factor, will not change the magnitude of 
vector DE, but the angular displacement of this 
vector to vector CD will change from go deg. 
at 100% power-factor to 180 deg. at 0% power- 
factor. If, therefore, we wish to construct 
a point on the full-load amperes, 80% power- 
factor curve, at normal voltage, we would 
have to displace vector DE to the position 
DF, where cosé=o8. Vector CF now 
represents, to scale of field amperes, the field 
current necessary for operation at normal 
kv-a. load, 80% power-factor. Point H, at nor- 
mal voltage, is found where the circle with ra- 
dius CF, and center at C, intersects the normal 
voltage line CK. For other voltages, corres- 
ponding points on the 80% power-factor, nor- 
mal amperes, saturation curve are found by 
simply moving vector DF parallel to itself, so 
that point D traces the no-load saturation curve. 

Fig. 1 shows the construction of such points 
at 100%, 70%, 40%, and 0% normal voltage. 
At normal kv-a., 0% power-factor, the neces- 
sary field current is represented by vector 
CK =I1,+ /;. 

In reality, the no-load saturation is not a 
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straight line, but a curve, as indicated by Fig. 
2, which takes into consideration both the mag- 
netic characteristics of the air gap, which, in 
terms of the necessary field amperes, increases 
proportionally to the voltage, and the iron. The 
saturation of the iron, in terms of the neces- 
sary field amperes, increases faster than the 
increase in voltage. Due to this fact, both the 
no-load and normal amperes, 0% power-factor 
saturation (as shown in Fig. 2) are curved 
lines, and not parallel; that is, vector D, — K,’ 
is not equal to J,,. Applying the method as 
discussed above, we would, for full kv-a. load, 
at 0% power-factor, obtain a field current cor- 
responding to vector C,—K,. The necessary 
field current for this load condition, however, 
is corresponding to vector C, — K,’, or in terms 
of field amperes, we would fall short, cor- 
responding to vector K,—K,’. In order to 
compensate for this discrepancy we will 
increase the no-load field current J,, =C,—D, 
to C,— D,’, so that D,’ — K,’ = 1s). 

Referring to Fig. 2, this would mean an in- 
crease of the no-load field current of approxi- 
mately 13%. For the necessary field current 
at normal kv-a., 100% power-factor, we would 
then obtain, in terms of field amperes, vector 
C,—E,’ instead of C, — E,. Fig. 2 also shows 
the construction of various power-factor curves 
at normal amperes without further detailed 
comments. 

The necessary percentage increase of no-load 
field current obviously becomes less and less the 
lower the voltage or the lower the iron satura- 
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tion is. It is seen from Fig. 2 that on lower volt- 
ages the two saturation curves (the no-load, and 
the normal amperes, 0% power-factor) are 
practically straight, parallel lines. At normal 
voltage conditions, however, this percentage may 
vary from approximately 10% with high-speed 
machines to as much as 20% with slow-speed 
machines. . 

At a given voltage the short-circuit ratio /,//; 
changes directly as the load; that is, it in- 
creases or decreases as the load decreases or 
increases. In this connection it should be noted 
that the normal rating of a synchronous ma- 
chine, calling for a certain temperature ise, 
is more or less based on the short-circuit ratio. 
For instance, an alternator may be rated as a 
35 deg. C. machine, with a short-circuit ratio 
of 1.8. Rating this same alternator as a 40 deg. 
C. machine would lower the short-circuit ratio 
to, say, 1.56, and as a maximum rated 50 deg. C. 
machine, the short-circuit ratio would be ap- 
proximately 1.3. 

_ The rating of a synchronous machine of or- 
dinary design characteristics is generally lim- 
ited, at lower power-factors, by the field heating. 
At unity power-factor, however, the armature 
current sets the limit, both as to temperature 
rise and other characteristics, such as practical 
regulation characteristics with alternators, and 
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feasible pull-out torque with synchronous mo- 
tors. 

In Fig. 3 vector OA and vector AB are dis- 
placed from.each other 90 deg. Vector OA 
represents the field amperes at no load, normal 
voltage, with a certain percentage increase to 
allow for the iron saturation. Vector AB repre- 
sents the field current necessary for obtaining 
normal amperes per terminal at short-circuit, 
and is directly proportional to the load. The 
ratio of OA/AB is the normal short-circuit 
ratio. In Fig. 3 the percentage increase given 
vector OA is approximately 15%, and the ratio 
of OA/AB, as per Fig. 3, represents, therefore, 
a short-circuit ratio of 1.00. Vector OB repre- 
sents the field current necessary for operation at 
full kv-a. load, 100% power-factor. 


DETERMINATION OF THE Ky-a. RATING ‘AT 
Various PoweEr-F Actors. 


Let us assume that the synchronous motor to 
which this diagram applies is a maximum rated 
machine and based on full kv-a. rating at 80% 
leading power-factor, with a permissible tem- 
perature rise not to exceed 50 deg. C. In the dia- 
gram (Fig. 3) vector AC, which has an elec- 
trical displacement of @ deg. (cos. d=08) 
from vector AB, represents, therefore, a normal 
kv-a. load at 80% leading power-factor; vector 
OC represents the field current necessary for 
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such condition of operation. As mentioned 
above, the kv-a. rating at lower power-factors is 
limited by field heating, or, in this case, by a 
field current corresponding to vector OC. In 
order to find what kv-a. load this motor will 
carry at various other leading power-factors, 
it is necessary only to draw an arc DCG, with 
a radius OC and center at O, then lay off the 
desired kv-a. vectors at various leading power- 
factors. The magnitude of these kv-a. vectors 
is then given by the distance from A to the in- 
tersection points of these vectors with the arc 
DCG. For instance, referring to Fig. 3, this 
motor will carry OE kv-a. at 70% leading 
power-factor, or, to scale (Fig. 3) approxi- 
mately 92% of normal kv-a.; at 60% leading 
power-factor the motor would carry OF kv-a., 
or approximately 87% of normal kv-a., and at 
0% power-factor, or at a condition of opera- 
tion corresponding to the motor floating onthe 
line as a synchronous conderiser, AG kv-a., which 
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would mean approximately 77% of sional 
kv-a. rating. 

By projecting the points C, E and F on the 
vertical line AB we obtain the kw. components, 
and by projecting the same points on the line 
AG we obtain the wattless components of these 


kv-a. vectors. For instance, the motor kv-a. 
vector AC, at 80% leading power-factor, would 
resolve itself in AH kw., and AK wattless kv-a. 
This would mean that the motor operating at 
80% leading power-factor could carry a me- 
chanical load (including inherent losses in the 
motor) of 80% of its kv-a. rating at 80% 
power-factor, and at the same time apply a cor- 
rective wattless component to its system, for 
power-factor correction, of 60% of the motor 
kv-a. rating at 80% leading power-factor. 

It is seen from Fig. 3 that, as far as the 
field heating is concerned, the motor operating 
at unity power-factor could carry a kw. load 
corresponding to vector AD, or 154% of its 
kv-a. rating at 80% power-factor. At this 
100% power-factor load, however, the heating. 
as caused by the armature current, would be- 
come excessive. The kv-a. rating, however, of 
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the motor at 100% power-factor is usually larger 
than the 80% power-factor rating. In practical 
cases the former will be 110% to 120% of the 
latter. 

As indicated in Fig. 3, the kv-a. rating at 
100% power-factor, and also at very high lead- 
ing power-factors, is limited by the arc LM of 
a circle, having its center at A, and the per- 
missible kv-a. rating at unity power-factor as 
the radius. Vector AR represents the kv-a. 
rating this motor will carry at 90% leading 
power-factor, and is, referring to Fig. 3, limited 
by the field heating. 


PuLL-Out CHARACTERISTICS. 


The theoretical pull-out, or the kw. load which 
will throw the synchronous motor out of step, 
occurs when the kv-a. vector at 100% power- 
factor equals the field excitation vector. Re- 
ferring to Fig. 3, if the field excitation of this 
motor is set for full kv-a. load at 80% leading 
power-factor, the pull-out will occur when the 
kw. load vector AS equals the field current 
vector OC. At the point of pull-out, under this 
condition, the motor will draw AQ kv-a. = 223% 
of normal kv-a., from the line at a lagging 
power-factor AS/AQ = 0.86 or 86%. The kw. 
load at pull-out is found to be 192% of normal 
kv-a. rating. It is to be understood that this 
theoretical pull-out applies only when the load 
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is applied ‘oolinadie and at constant frequency 
and voltage. 

If the load, however, is applied suddenly for 
short periods, there are other factors entering 
into consideration, such as flywheel effect of the 
rotor and the inability of the flux to change dur- 
ing such short time periods. Under such a 
condition a motor may have three to four times 
the break-out torque that it would have under 
steady load conditions.* 

It is also a known fact that a synchronous 
motor, due to its definite pole construction, will 
carry a load of from 25% to 50% of its normal 
load without any field excitation; this has not 
been taken into consideration in the above dis- 
cussion. 

Applying various short-circuit ratios to a 
diagram as per Fig. 3, we may quickly deter- 
mine various characteristic curves such as re- 
produced in Figs. 4, 5, 6, 7, and 8, which are 
both very interesting and useful. 

Fig. 9 shows how the kv-a. taken from line, 
the kw. load and the wattless component will 
vary for different leading power factors in a 
50-deg. C. rated synchronous motor with a nor- 
mal short-circuit ratio of 1.25, and limited, as ex- 
plained above, by the field and armature current. 
These curves will be found valuable in connec- . 
tion with synchronous motors for power-factor 
correction. 





CADMIUM-VAPOR ARC LAMP GIVES 
PURE RED LIGHT. 


The Bureau of Standards, Washington, D. C., 
has announced, through Scientific Paper No. 371, 
the development of a new method of producing 
a cadmium vapor arc of great brilliancy. It 
was found that the metal gallium alloyed with 
cadmium, and since gallium has a boiling point 
above 1500 deg. C., the vapor-pressure relation 
which exists between cadmium and mercury is 
reversed when compared with cadmium and gal- - 
lium. The cadmium therefore acts as the energy 
carrier when used in combination with gallium 
in a quartz lamp. 

The cadmium-vapor lamp may be operated 
with a current of 3 amperes and a drop of 14 
volts across the terminals, but gives the best 
results when operated at about 25 volts. Under 
this condition a practically pure cadmium spec- 
trum is obtained. The lamp is expected to fill a 
demand for a light source of this character. 





HIGH-VOLTAGE SUBMARINE CABLES 
FOR USE IN NORWAY. 


The Teknisk Ukeblad reports that a Swedish 
firm has manufactured and supplied two I1,000- 
volt submarine cables for service near Kris- 
tiansund, Norway. The cables, which are nearly 
2 mi. in length and weigh 52 tons each, are built 
for three-phase service and have copper wire 
conductors of about 500,000 cir. mils area. 

The conductors are insulated with impregnated 
paper and inclosed in a lead sheath 0.0938 in. 
thick. Impregnated jute, galvanized-steel wire, 
and a second layer of jute form the protective 
layers outside of the lead sheath. 





*This information by courtesy of .E. S. Henningsen. 
General Electric Co. 
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Limitations of High Vacuum in 
Actual Practice 


Difficulties That Future Developments Must Overcome in Ap- 
proaching Conditions of an Ideal Condenser—Vacuum Shown to 
Have Economical Limits— Paper Before N. E. L. A. Convention 


By A. D. BAILEY 


Chief Engineer, Fisk and Quarry Street Stations, Commonwealth Edison Co., Chicago. 


The question of high vacua has interested 
plant operators recently more on account of the 
efficient air removal devices now being used. The 
tendency toward the use of high vacuum con- 
densing equipment has been continually to de- 
mand higher vacuum, with the idea that this 
means great economy. Under ordinary condi- 
tions this is admitttedly true, but the conditions 
under which greater vacua could be obtained in- 
troduce a number of factors which may more 
than offset any possible gain in economy. 

It appears that a large number of plant op- 
erators have gone on demanding higher vacuum 
under their present equipment without regard to 
the difficulties to be overcome. Others have 
maintained that there is a definite limit to the 
vacuum obtainable beyond which it would not 
pay to go. The former advance the usual theo- 
retical reasons for higher vacuum, but produce 
no actual data to substantiate the claims, which 
for this reason are nothing more than profes- 
sional opinions. 

On the other hand, the claim that there is a 
definite limit to economical vacuum has at least 
partial substantiation by experiment on equip- 
ment as it is, but this does not necessarily indi- 
cate the possibilities of a turbine-condenser 
equipment designed originally for high vacuum. 
By high vacuum is meant an approach to the con- 
ditions of an ideal condenser working under 
average conditions as to temperature and velocity 
of circulating water. 

As no real data are available to show just what 
the limitations of maximum economical vacuum 
are, the discussion herein is, therefore, confined 
mostly to the difficulties and problems that future 
developments must overcome in approaching the 
conditions of an ideal condenser. It is ordinarily 
considered that higher vacuum is a function of 
the condenser only, but, as a matter of fact, it 
involves also the design of the turbine, par- 
ticularly the final expansion, tightness of tur- 
bine casing and condenser, and the ability to re- 
move highly rarefied air. 


Goop PRACTICE IN CONDENSER OPERATION. 


For the purpose of illustration in this dis- 
cussion, the conditions of a two-pass surface 
condenser operating in connection with a 30,000 
kw. Curtis-Rateau turbine are used and shown 
in Figs. 1 and 2. These conditions can be con- 
sidered at the present time to represent good 
practice, and the opportunities for and chances 
of further development are as good with other 
types of generating units, or possibly better. 





One of the most important factors governing 
the maximum vacuum possible is, of course, the 
amount of air to be removed. Condenser manu- 
facturers claim that the amount of air to be re- 
moved from a condenser is directly proportional 
to the steam condensed. This may be true of a 
perfectly tight condenser wherein all the air 
enters by entrainment with the feed water. The 
experience of actual operation shows that a 
perfectly tight condenser and exhaust casing is 
seldom found. 

Referring to Fig. 1, it is shown by the curves 
of partial air pressure and resistance to heat 
transfer that the amount of air to be removed 
was not proportional to the steam condensed, but 
was actually more at low loads than at high 
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Fig. 1.—Curves Illustrating Some Ideal Condenser Condi- 
tions With No Leakage of Air. 


loads. This fact is an indirect indication that 
the air in the condenser was largely a matter of 
leakage rather than entrainment with the feed 
water. Thus it can be seen that a condenser 
which is tight under all load and temperature 
conditions offers opportunity of increased va- 
cuum. The vacuum conditions of no air leak- 
age or entrainment are shown in Fig. 1 for all 
load conditions. This is probably impossible of 
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attainment, but there is still a chance of im- 
provement in this respect. 

A limiting factor of actual vacuum is the 
temperature of the condensate, inasmuch as a 
vacuum greater than that corresponding is im- 
possible. It has been claimed that there were 
high-vacuum possibilities in reducing the con- 
densate temperature, the limiting possibilities of 
which would be a mean of the circulating water 
temperatures. Referring to Fig. 1, it may be 
noted that this hypothetical vacuum is greater 
than that possible with an ideal condenser 
operating under the conditions stated and is 
therefore impossible. Any gain in economy re- 
sulting from increasing the vacuum by reducing 
the condensate temperature would have to more 
than balance that lost to the feed water tem- 
perature. A heat balance shows only slight 
possibilities at high loads. 

The most important limitations to high va- 
cuum have ‘to do with the design of the turbine 
itself, which is designed for a definite vacuum 
at its most economical load. The volume of a 
pound of steam at I in. absolute pressure is 


or 





Fig. 2.—Curves Showing Actual Condenser Performance 
Under Working Conditions. 


652 cu. ft. and at 0.5 in. absolute pressure is 
about 1260 cu. ft.——almost twice the volume. 
On the present equipment this would mean a 
corresponding increase in the exit velocity from 
the last row of buckets, which means a large 
increase in the lost kinetic energy which is in 
proportion to the square of the velocity. Such 
incomplete data as are available show that, at 
low loads of from 10,000 to 12,000 kw. (Fig. 2), 
there is an increase in economy of about 3 to 
3.5%, while at higher loads no increase is in- 
dicated over a range of 1 in. to 0.5 in. absolute 
pressure. These percentages at 0.5 in. absolute 
pressure were, however, assumed as actual con- 
ditions of 0.5 in. absolute condenser pressure 
could not be obtained. 

Turbine bucket designs require that the speed 
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of the bucket bear a proper relation to the steam 
velocity. If this relation is to be carried out 
under higher vacuum conditions, difficulties of 
design in the last stage buckets nullify any pos- 
sible gain in economy. If buckets are made too 
long, the velocity conditions at ‘the tip on ac- 
count of the flare would be such that steam 
would flow through without doing any work. 
If high steam velocities are used in the last 
stage it must necessarily follow that a greater 
proportion of the work done must be accom- 
plished there, and this would mean less efficiency 
than if designed for a lesser proportion of work. 

It would then appear from the foregoing that 
there are limitations to economical vacuum, but 
owing to the lack of complete data pertinent to 
this question no exact limit for any set of con- 
ditions can be stated at this time. It does not 
appear that the conditions of an ideal con- 
denser, or vacua of from 0.5 in. to 0.9 in. under 
the conditions as shown by Fig. 1, are impos- 
sible of attainment, if increased economy is the 
governing factor. 





LATEST NEW YORK POWER PLANT 
TO HAVE LARGE UNITS. 





Generators Are to Operate at 1200 R.p.m. and Carry 
Loads Up to 40,000 Kw. for Short 
Periods of Time. 


The two 6o0-cycle turbogenerators which will 
be installed in the new Hell Gate station of the 
United Electric Light & Power Co., New York 
City, will be of the tandem-compound type, each 
rated at 43,750 kv-a. at 80% power factor or 
35,000 kw. They will be designed to carry peak 
loads of 40,000 kw. for short periods. These 
units, which will be built by the Westinghouse 
Electric & Manufacturing Co., East Pittsburgh, 
Pa., will be similar to the 60-cycle units installed 
in the Northwest station of the Commonwealth 
Edison Co., Chicago, with the exception that the 
newer units will have a rating of 43,750 kv-a., 
as compared with 35,300 kv-a. for the older 
units. The generators will be designed for 
13,200 volts and will operate at 1200 r.p.m. 

The turbine will be designed to operate at 
220 lbs. steam pressure, 200 deg. F. superheat 
and 29-in. vacuum, and will have reaction blading 
throughout. 





SYNCHRONOUS MOTOR TO CORRECT 
POWER-FACTOR OF PLANT. 


A set of transformers aggregating 450 kv-a. 
and a 400-hp. synchronous motor were recently 
installed to supplv one customer of the Roches- 
ter Gas & Electric Corp. The ‘transformers 
were hung overhead and comprise the largest 
installation of this character on the system. 

These transformers will carry the general load 
in the customer’s plant with the exception of 
an air compressor, which will be driven by the 
400-hp. motor, supplied direct from primary 
voltage. A second compressor will be connected 
to this same motor, at some later time, when 
additional air capacity is required. It is antici- 
pated that the entire service will operate at 
unity power-factor without other corrective 
means than the single synchronous motor. 
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Lubrication as Applied to Power- 
Plant Operation 


Oils and Other Lubricants Should Be Chosen for the Particular 
Service Expected of Them—Selection Made on Basis of Judgment 
Supported by Chemical and Practical Operating Tests in Plant 


By ROBERT JUNE 


An accurate knowledge of lubricants and lu- 
brication on the part of operators and engineers 


is of vital importance.to the economical opera-- 


tion of the power plant. This is true because, 
even in a plant where the lubricants used are the 
best adapted for each particular service, the 
losses of power due to friction may range from 
5 to 30%. With improper lubricants the losses 
due to friction may run much higher, and to 
these losses may be added the losses in deprecia- 
tion of equipment caused by wear on bearings, 
guides, cylinders, ‘etc. 

As a general proposition, losses due to friction 
will be found to vary from 8% in central sta- 
tions, where energy is produced but not utilized, 
to 25% in plants such as iron and steel mills, 


where manufacturing processes are carried on. ; 


Reducing this friction power loss by 10% will 
generally pay for all lubricants used in the 
course of a year. Hence, the proposition of sav- 
ing oil does not cause as much concern as does 
the problem of saving power, for by saving 
power the cost of lubricants may be offset 
several times over. This is an aspect of the 
problem of lubrication that is, unfortunately, 
not generally appreciated by the plant manager 
and superintendent or by the operating engi- 
neer. Engineers know they get more satisfactory 
results with certain lubricants than with 
others, but the value of these results in dollars 
and cents is almost never placed before them 
in such a manner that they can fully appreciate 
their importance. 


FRICTION AND LUBRICATION. 


The function of a lubricant is to reduce fric- 
tion, which may be defined as the resistance or 
binding action encountered when one body is 
drawn over another. Friction will vary with 
the character of the materials, the smoothness 
of the surfaces and the pressure exerted to force 
them together. Fig. 1 illustrates the conditions 
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Fig. 1—Bearing or Rubbing Surfaces Have Varying De- 
grees of Smoothness. 





existing when bodies of different degrees of 
smoothness are drawn over each other. It is 
evident that as the roughness of the surfaces 
increase there is a greater tendency for the pro- 
jections to lock together, and that greater force 
will be required to draw the bodies with rougher 
surfaces over each other than to draw those with 
smoother surfaces. This clearly shows the im- 

















Fig. 2.—Illustrating the Relative Speeds of the Various 
Layers of Oil Surrounding a Shaft in a Bearing. 


portance of giving bearings, guides and cylin- 
ders the smoothest possible finish. Unfor- 
tunately, we never can obtain complete smooth- 
ness of surfaces with any metal and must, there- 
fore, content ourselves with obtaining the 
smoothest surface possible with the particular 
materials employed. 

The purpose of lubrication is to interpose a 
film of oil betwen the moving surfaces, thus 
forcing them apart so that actual contact of 
metal with metal is avoided, leaving only the 
fluid friction of the lubricant. The expression 
“fluid friction of the lubricant” may be taken 
as referring to the resistance of the oil to the 
force tending to pull its particles apart. - This 
can best be understood by referring to Fig. 2, 
wherein an attempt has been made to show the 
condition of the lubricant in a bearing in action. 
It will be seen that the oil which is in closest 
contact with the shaft moves at a much faster 
rate than that which is in closest contact with 
the bearing.. In other words, we have what 
may be termed a number of layers of oil be- 
tween the shaft and the bearing, each moving 
at a progressively faster rate, depending upon 
their. proximity to the shaft. 

It is this condition of fluid friction set up in 
the oil which makes the choice of a proper lubri- 
cant extremely important. The reason for this 
is that operating conditions vary widely, de- 
pending upon the pressure tending to force the 
bodies together, the temperatures existing at the 
point at which the lubricant must be used, etc. 
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Obviously no one lubricant can be expected to 
meet all conditions of services, so the lubri- 
cant best adapted for each particular ‘service 
must be selected. 


k 


CHARACTERISTICS OF A Goop LuBRICANT..- 


A good lubricant is one which, for the particu- 
lar service under consideration, possesses the 
following characteristics: It should prevent the 
surfaces from coming into contact under condi- 
tions of maximum pressure, ability to do this 
being a function of viscosity or, as it is some- 
times called, “body” of the oil; it should ab- 
sorb and carry away heat, have a low co-effi- 
cient of friction, be of the lowest viscosity con- 
sistent with the work required, and free from 
any tendency to oxidize. Its temperature of 
vaporization (flash point) should be high, its 
freezing point low, and it should be free from 
acids. 

Having outlined the qualifications of a good 
lubricant for any particular service, the char- 
acteristics of the various lubricants available 
should be examined to see the services for which 
they are adapted. Lubricants may be divided 
into various classes such as vegetable oils, ani- 
mal fats, mineral oils, solid lubricants and 
greases. Each of these classes possess certain 
definite characteristics. 

Vegetable oils consist principally of linseed, 
castor, rapeseed, resin, cotton seed oil, etc. 
These do not, in themselves, possess lubricating 
properties of any great practical value, since 
they oxidize at comparatively low temperatures 
and are apt to become thick and gummy in a 
short time. These oils are, therefore, of very 
poor cold test, congealing at a comparatively 
high temperature, thus making them incon- 
venient for use in cold weather. The principal 
use of these oils for lubricating purposes is 
confined to the compounding of oils for certait 
services. 

CHARACTERISTICS OF VARIOUS LUBRICANTS. 


Animal oils in general use are tallow, neats- 
foot oil, lard, sperm oil, wool grease, fish oils, 
etc. Individually these oils possess the same ob- 
jectionable features as vegetable oils and are, 
therefore, seldom used in a pure staie, hut are 
frequently compounded with the mineral oils. 
The reason for this compounding, when done, is 
that the compound oils in general have better 
lubricating qualities than pure mineral oils of 
the same viscosity or body. In cylinder lu- 
brication, especially in the presence of moisture 
caused by steam, the addition of 2 to 5% of tal- 
low seems to increase the lubricating effects. 
When used in these proportions, the bad effects 
from the decomposition of the tallow, which 
may set free acids which attack the metal, and 
the bad effects of gumming or oxidation are 
not so great as to overbalance the advantage of 
petter lubrication. 

Mineral oils have many advantages as lu- 
bricants over animal or vegetable oils. They are 
cheap and, being of non-organic origin, are of 
a more stable chemical composition, and do not 
tend so readily to change their condition by he- 
coming rancid, thick or gummy from exposure 
to the air, and they have no corrosive action on 
metals. By what is known as fractional distilla- 


' tremely stable composition. 
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tion, mineral oils can be separated into a great 
many different grades, from the lightest spindle 
oils to the dense, heavy cylinder oils. They are 
of lower cold test and not so liable to spon- 
taneous combustion as the animal fats. They 
present a wider range of lubricating properties 
than oils derived from animal or vegetable 
sources, the thinnest being more fluid than 
sperm oil and the thickest more viscous than 
fats and tallows. 

Mineral oils may be separated into various 
groups and classified as distilled, natural and 
reduced oils. Distilled oils, which are produced 
by distillation from crude petroleum, are so 
treated by various processes, in which alkalies 
and. acids are employed, as to appear ia the 
finished product as transparent fluids of ex- 
Natural oils are 
prepared crude petroleums from which grit, sus- 
pended and tarry impurities have been removed. 
They are usually dark, opaque and rich in lu- 
bricating properties. Reduced oils or, as they 
are sometimes: termed, heavy natural oils ere 
oils from which the lighter hydrocarbons have 
been evaporated, and from which the tarry 
residue has been removed by filtration. 


UsE AND CHARACTERISTICS OF SOLID LUBRICANTS 


Mica, soapstone and dry graphite which are 
the principal solid lubricants are mixed for use 
with greases or oils. Their principal use is to 
be found where great weights have to be car- 
ried on small areas, and is usually confined to 
low speeds. The coefficient of friction for solid 
lubricants is high, and they are, therefore, not 
particularly economical. Better results can 
usually be secured by the use of larger bearing 
surfacs, but, when design does not permit of 
these larger surfaces, there is a real field open 
for their use. Under certain conditions of 
speed,* solid lubricants will sustain pressures 
under which no liquid would work. 

Crystalline or flake graphite is dense and com- 
pact and is not easily reduced by crushing be- 
tween the fingers, so that the individual par- 
ticles maintain their size. Amorphous graphite, 
under pressure, continues to be reduced in size 
until the particles are no longer evident to the 
touch. Flake graphite is the better lubricant 
because it has good wearing qualities and ad- 
heres to metallic surfaces with which it comes 
in contact. The value of flake graphite as.a 
lubricant lies in its property of filling any ir- 
regularities that exist in a bearing surface, thus 
reducing the roughness and producing a better 
surface for lubrication with oil or grease. 
Neither form of graphite is affected by heat. 

Graphite is of value as a lubricant for steam- 
engine cylinders, provided it is used in mod- 
eration and not fed im excess. The entire value 
of graphite as a lubricant is lost if an excessive 
amount is used. When the valve seats and cyl- 
inder walls of an engine are badly cut or scored, 
the addition of a little graphite (several tea- 
spoonfuls), mixed with ‘the cylinder oil, will 
greatly aid in smoothing up the surface of the 
bearings. For steam-engine cylinders using 
superheated steam, flake graphite is of great 
value. It aids in filling up the irregularities of 
the cylinder wall surfaces so that the cylinder 
oil, which is greatly reduced in viscosity by the 
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high temperatures found in these cylinders, will 
have the best possible surface conditions to work 
on. 
In order to obtain a clear idea of the value 
of graphite as a lubricant, the engineer must ap- 
preciate the fact that graphite, to be efficient, 
must identify itself with the metallic surfaces 
to be lubricated. Its function is to fill up the 
pores and depressions in the surfaces, giving 
them a smooth, polished finish. Lubricating oil 
must then be introduced between the rubbing 
surfaces so as_ to produce a film, which will be 
more efficient in its results because of the re- 
duced frictional resistance that will have to be 
overcome. 

The specific gravity of graphite being 1.81 
is greater than that of oil. For this reason it 
will settle out on standing so that it is not pos- 
sible to permanently suspend graphite in oil. A 
mixture of oil and graphite should never be put 
in an oil cup or sight-feed lubricator, as the 
graphite will soon clog the feed passages. For 
use in engine bearings, a mixture of a heaping 
teaspoonful of graphite to a pint of oil is suf- 
ficient. About 4% by weight is the average 
good practice when mixed with oils and greases, 
and gives good results when applied at reason- 
able long periods. Graphite should never be 
used on bearings supplied with forced or flooded 
continuous lubrication. 

There are a great variety of lubricating 
greases. Petroleum cup grease consists of lime 
soaps, mineral greases and resin oils. Soap 
gives the grease melting-point and _ body. 
Greases are excellent liibricants when properly 
used, but they have a very narrow range of 
service and should not be called upon to per- 
form the function of lubrication under condi- 
tions to which they are not suited. The use of 
any solidified lubricant places a drag or friction 
on the bearing in which it is used. The chief 
advantage of grease as a lubricant lies in its 
cleanliness, and in its property to stay put. In 
bearings revolving at a slow speed, where it 
would be difficult to maintain a film of lubricant, 
grease may be used to advantage. For crank- 
pin bearings of high-speed engines, grease will 
give satisfactory results. Due to its adhesive- 
ness, it will maintain a layer of lubricant when 
the machine is at rest, and thus reduce the start- 
ing friction when the machine is placed in opera- 
tion. 

THE TESTING OF LUBRICANTS. 


While it is possible to lay out quite elaborate 
specifications for lubricants, covering every type 
of service, the fact nevertheless remains that 
these specifications are, after all, only a start- 
ing point. After a particular lubricant has been 
chosen by specification, it remains to test it out 
under actual working conditions and then to 
try other lubricants of such a general nature 
as to lead the engineer to believe that success 
might attend their use. Only by comparing the 
performance of a number of lubricants under 
actual working conditions, can the best lubri- 
cant be chosen for the particular service under 
consideration. The first step, however, is to 


choose intelligently several lubricants which are 
to be tested out. In order to do this it may be 
well to review the tests and specifications used 
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by large consumers in the purchase of lubricants. 
Chemical, physical and practical tests are made 
in the complete examination of an oil for a par- 
ticular service. 


CHEMICAL TEsTs OF LUBRICATING OILS. 


To pass the chemical tests of the Navy De- 
partment, “all oils should be neutral in reac- 
tion, and should not show the presence of 
moisture, matter insoluble in petroleum ether 
(hard: asphalt), matter insoluble in ether al- 
cohol (soft asphalt), free sulphur, charring or 
wax-like constituents, naphthenic acids, sul- 
phonated oils, soap, resin or tarry constituents, 
the presence of which indicates adulteration or 
lack of proper refining. Except in oil for en- 
gines without forced lubrication, no traces of 
fixed oils (animal or vegetable fats) should be 
found. 

“In lubricating oil for main engines without 
forced lubrication, approved fixed oils such as 
rapeseed, olive, tallow, lard and neatsfoot oil 
may be used. When the foregoing fixed oils 
are used, they must be well refined with alka- 
lies, unadulterated, containing a minimum of 
free fatty acids, with no moisture or gummy 
constituents. Olive oil should not have a high 
specific gravity. If satisfactory emulsifying re- 
sults can be obtained with straight mineral oils 
on engines without forced lubrication, they may 
be submitted for service test.” 

While the small plant owner is not usually in 
a position to have various tests of oils made in 
his plant, he can have them made by a commer- 
cial laboratory at a cost which, in view of the 
possible savings to be effected, is well worth the 
time and expense involved. Large plants, of 
course, often possess laboratories and are in a 
position to make the tests themselves. The pro- 
cedure involved in a satisfactory test may be 
outlined as follows: 

Moisture Test—Wet the walls of one test 

tube with the oil under investigation and put 3 
or 4 cc. of the oil in a second tube and place in 
a bath of liquid paraffin, which should be brought 
up to a temperature of 300 deg. F. If the oil 
contains water, emulsions will form on the walls 
and foaming and sputtering will be noted. 
* Sulphur Test—Take a small piece of metallic 
sodium the size of the little finger nail and boil 
it for 30 min. in 50 cc. of the oil in a test tube. 
At the end of this time add an equal amount of 
water and again place over the burner flame 
until the sodium is dissolved. After the sodium 
has disappeared, pour off the water and pour in 
a 1% solution of sodium nitroprusside. If the 
mixture turns to a violet color the oil contains 
sulphur. 

Tests for Acid and Alkalies—Pour 25 cc. of 
oil and 50 cc. of distilled water into a test tube 
and divide the mixture into two equal parts. 
Add methyl-orange to one part to determine the 
presence of acids and add phenolphthalein to the 
other part to determine the presence of alkalies. 
The formation of emulsions indicates the pres- 
ence of acids or alkalies-as the case may be. 
Acids catise corrosion and should be avoided in 
all cases. 

' Tests for Matter Insoluble in Ether.—Place 
14 cc. of ether alcohol (eight parts of ether and 
six parts of alcohol) and 11 cc. of oil in a test 
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tube, shake thoroughly for a minute or two and 
then allow the mixture to stand for 12 hrs. At 
the end of that time, if there is any precipitation 
at the bottom of the tube, it will be asphalt. 
Even a trace of asphalt makes the lubricant un- 
desirable, since it causes scoring of journals and 
clogging of oil lines. 

Tests for Matter Insoluble in High Grade 
Gasoline.—Filter thoroughly 300 cc. of 86 to 88 
Baume gasoline and place it in an absolutely 
clean and dust-proof glass receptacle. Sprinkle 
2 cc. of oil into the gasoline and allow the mix- 
ture to stand for 12 hrs. If there is any precipi- 
tate at the end of that time, it will consist of 
soft asphalt or carbon particles, and even a slight 
trace would make the oil extremely undesirable 
for use. 

Test for Tarry or Suspended Matter.—This 
test is carried out in the same manner as the 
previous one, using, however, 95 cc. of gasoline 
and 5 cc. of oil. The receptacle may be exam- 
ined for the presence of precipitate at the end 
of an hour. 

Test to Determine Mineral or Vegetable Oils. 
—Take a small piece of metallic sodium and 
bring it to a boil in 10 cc. of oil. The presence 
of animal or vegetable oils will be indicated if 
the mixture become gelatinized or of a semi- 
solid nature. 

Test for Presence of Undesirable Carbon or 
Hydro-Carbon.—This test is made by simply 
heating a small quantity of oil to a boil in a test 
tube and then comparing the color of the heated 
with that of unheated oil. If there is any dis- 
coloration it. indicates the presence of undesir- 
able constituents. 

Gumming Test.—This test indicates the ex- 
tent to which the oil has been refined and will, 
therefore. serve as a guide to indicate the extent 
to which oil may be expected to oxidize or gum 
when in use. The test is undoubtedly of great 
value and should always be made when oppor- 
tunity is afforded. It consists simply of mixing 
a small quantity of oil in the test tube with an 
equal quantity of nitrosulphuric acid. If the oil 
has been properly refined, no change will be 
noted, but if the oil has been poorly refined 
the fact will become evident by the simple sep- 
aration of material of dark color. This separa- 
tion is the result of oxidation of tarry matter in 
the lubricant. 

It has been found that the result obtained by 
the gumming tests compares almost exactly with 
what is known as the carbon residue test, which 
is made by distilling the oil to dryness in the 
test tube. This carbon test has been found of 
great assistance in choosing a satisfactory cylin- 
der lubricant for gas engines, as the presence of 
carbon always and invariably means trouble in 
gas engine cylinders. 

Tests which have just been outlined are easily 
within the range of even the small plant oper- 
ator, and the writer believes that the investiga- 
tion of the characteristics of the oils being used 
is well worth the attention of operators in both 
large and small plants. 

This is particularly true because of the fact 
that the presence of undesirable matter in the 
oils may mean very heavy costs for repairs to 
equipment and may even causea shutdown of 
the plant at critical’ moments. 
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SAYS OPERATING DIFFICULTIES ARE 
ON THE MEND. 





Central-Station Executive Makes Statement That 
Situation in Regard to Money, Coal, Material 
and Labor Supply Will Be Relieved. 


These are troublesome days for the officers 
and directors of any public utility, writes Alex 
Dow, president of the Detroit Edison Co., in 
that company’s publication, the Synchroscope. 
The Detroit Edison Co., he says, is not alone 
among public utilities in that respect, but its 
operating troubles, with one exception, are def- 
initely mending, although slowly. The excep- 
tion is that the supply of coal is still exceedingly 
uncertain. 

The question of coal or no coal is the question 
of railroad movement or railroad paralysis. 
Paralysis, partial or complete, is the lot of every 
railroad these days, and the end is not yet. At 
this time the Detroit Edison Co. is better off 
for coal than it has been since the coal miners’ 
strike of November and December last. During 
this summer and autumn we are going to stock 
all the coal we can get our hands on and that we 
can put in a stock heap without its promptly 
taking fire. 

Most of the other operating difficulties are due 
to overloads on plants and lines, and the new 
turbines, boilers and new lines which have gone 
into commission or will go into commission this 
summer will be a great relief. Construction is 
not being checked on work that is imme- 
diately required, but ‘much work that is 
desirable and some that will soon become 
necessary is being delayed, and for three 
very good reasons. The first of these is that 
while money can be secured to pay for con- 
struction that same money costs a lot in the 
present money market. When the government 
is paying 5.5% on short-time notes (tax 
exempt), and Liberty bonds (practically tax 
exempt) are selling on a 5% basis, public utili- 
ties with securities that have no exemption of 
any kind, cannot expect to get cheap money; 
therefore money should be spent with double 
care. 

The second reason is that the arrival of the 
necessary material to carry on work is exasper- 
atingly slow and uncertain. Part of the trouble 
is that raw materials are not reaching the fac- 
tories that produce the supplies necessary for 
construction; the other part of the trouble is 
that factories cannot make shipments of the 
necessary supplies because of the paralysis of 
transportation. The third reason is that after 
the necessary money and materials have been ob- 
tained for the construction, far too many men 
fail to understand that the laborer ought to be 
worthy of his hire. 

When will the deferred work go ahead again? 
The answer is that it will go ahead when it is 
possible. to proceed with assurance that each 
project undertaken will not cost more than a 
reasonable amount and can be completed without 
unreasonable delay. No time is lost by stopping 
to catch one’s breath, and the work that is go- 
ing on will meet the requirements of the public. 
In the meantime conditions must needs get*better, 
because it is impossible for them: to .get worse: 
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Research Problems in Electrical 
Engineering 


Classification of Present-Day Considerations in Connection 


with Broader Aspects of Research in the Electrical Field 


By PROF. VLADIMAR KARAPETOFF 
Cornell University, Ithaca, N. Y. 


The most natural division of unsolved prob- 
lems would be according to the types of appa- 
ratus; for example, into problems in the design 
and operation of large turboalternators, im- 
provements in lamps, circuit-breakers for larger 
currents and higher voltages, etc. Such problems 
may be multiplied without end, and one could 
not venture to express a personal Opinion upon 
their relative importance. A somewhat unusual 
classification is offered in the following for the 
pending research problems which may be more 
helpful to those interested only in the broader 
aspects of research. 


CALIBER OF INVESTIGATORS. 


One division of research problems that seems 
to be quite essential is based upon the caliber 
and mental equipment of the investigator him- 
self. There are problems of great practical im- 
portance which can and will be solved by the 
expenditure of a sufficient amount of money 
and time. Thus, during the war the shortage 
of certain materials led to a large number of 
tests on substitutes, and in some cases satis- 
factory materials were found by men of aver- 
age ability and education. .A large number of 
such tests, sometimes dignified by the name of 
research, are being carried on all the time. For 
example, there are, offered on the market by 
principal concerns, certain varieties of mica for 
mixture with lubricating oils, and comparatively 
simple tests permit determination of the kind 
best suited to a given purpose without employ- 
ing men of unusually high caliber. 

At the other end of the scale there are re- 
searches which require men of exceptional in- 
tellectual power and of wide erudition, re- 
searches which have baffled the most persistent 
efforts for many years, and problems which re- 
main unanswered in spite of the most alluring 
financial inducements. A reliable high-tension 
insulator and a simple variable-speed a-c. motor 
may be mentioned as two such examples. In 
between these extremes there are innumerable 
gradations of mental caliber required for the 
solution of different kinds of research problems, 
and a clear realization of this fact is of utmost 
importance in the cultural development of the 
country. The tendency is to lay too much stress 
on material resources, equipment and other ex- 
ternal factors. A few men of superior caliber 
and thorough training will accomplish results 
on which thousands of less gifted and not so 
thoroughly trained investigators may work for 
many years without much progress. | 

The necessity for better care of _persotis of ex- 
ceptional scientific intellect is so urgent ‘that: it 





is legitimate to ask what our government, 
leaders of industry, educational institutions, or 
any other agencies are doing in this direction. 
The answer is: “Next to nothing.” Moreover, 
in this imperfect world of ours it is no one’s 
particular business to attend to the proper de- 
velopment of geniuses. 

By this is not meant a somewhat utopian 
scheme of breeding a race of intellectual giants 
by careful mating, but a perfectly feasible 
scheme of detecting exceptional children by 
suitable mental tests and then guiding them 
year after year to the full development of their 
mental powers. This is a proper function of 
the state and some day will become a reality. 


PurE AND APPLIED RESEARCH. 


Another classification of research problems 
is in accordance with their proximity to or re- 
moteness from the direct industrial applications. 
A certain physical phenomenon, a mathematical 
formula, a ‘peculiar alloy, etc., may up to a 
certain time possess no practical importance and 
be merely a subject of personal interest to a few 
investigators. Then one day someone dis- 
covers that that particular alloy or formula 
offers great practical possibilities and it bbe- 
comes the subject of extensive industrial re- 
searches. 

While such a state of affairs may seem per- 
fectly natural and unavoidable, it has certain 
serious drawbacks for the best development of 
the art. The electrical industry owes many of 
its triumphs to so-called pure physical research, 
but until recently this industry offered little 
encouragement to such research or to its ex- 
ponents. Had the leaders of the electrical 
industry realized earlier the tremendous possi- 
bilities of physical research in improving com- 
mercial apparatus, then instead of sneering at 
“doctors” they would have used their talent long 
ago, and we would have been much further ad- 
vanced in the applications of electricity than we 
we are now. 

But it may be retorted, the scope of physics 
is infinite, and how can an industrial concern 
keep on sinking hundreds of thousands -6f' dol- 
lars year after year on the mere possibility that 
some of the results of physical research may at 
some time prove to be of use to it. The real 
situation is this: Physical, chemical, or mathe- 
matical research involves, first of all, a method 
of approach, a method of attack of a certain 
group of related problems, based on a thorough 
familiarity with the resources of that particular 
science. Promotion of research, therefore, con- 
sists’ primarily in the encouragement of the 
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study and further development of such methods 
and not in the acquisition of a large number of 
unrelated facts. A scientist trained, say, in 
alternating currents will be prepared to ap- 
proach a new problem in this field with much 
better chance of success than one who has had 
merely general practical experience and beats 
about the bush in an effort to discover a short- 
cut by luck. ' 

Thus the promotion of pure research is 
another national problem and the first aim must 
be the training in the methods of analysis, 
general laboratory methods, the ability to find 
what is already known, the use of mathematics, 
the use of methods borrowed from other 
branches of science, general accuracy of meas- 
urements, of computations, of statements, and 
last though not least, that loving attitude 
towards nature and the intuition that comes 
only from a first-hand contact and observation 
of actual physical phenomena without any pre- 
conceived theory or utilitarian thought. 

In the early development of our industry we 
sneered at all research. Then we called it plain 
testing research. Later we grudgingly tolerated 
industrial research; that is, an investigation of 
a particular piece of apparatus in its complexity. 
Finally, it began to dawn upon some of us that 
an investigation of the very physical elements 
which enter into that particular piece of appa- 
ratus may lead to interesting discoveries. In 
this way it gradually became clear that a 
thorough investigation of the physical laws 
governing this or that branch of industry may 
be the quickest and the surest way toward 
remedying the difficulties in the operation and 
construction of certain pieces of apparatus. It 
would not be surprising if in a few years we 
should make a fad of pure research in indus- 
trial establishments and overdo it as we overdid 
safety and efficiency and patriotism and many 
other good things. 


EXPERIMENTAL AND ‘THEORETICAL RESEARCH. 


The next division of research problems is into 
experimental, mathematical, inventive, critical, 
indicative of new, fields, etc. A clear under- 
standing of this division on the part of investi- 
gators themselves and of their business 
managers will help scientific progress materially, 
in that it will allow each one to apply his 
effort, imagination and inspiration where it will 
bear the best fruit, and it will enable two or 
more investigators to combine their efforts with- 
out jealousy or duplication. 

Almost any big research problem involves 
some theoretical study as well as experimental 
skill, inventive ability and patient search for 
the work of other investigators and its critical 
analysis. Only a very few investigators possess 
all these accomplishments to the same degree, 
and it is in the hands of a harmoniously or- 
ganized group of scientific workers of different 
talents that research leads to gratifying results. 

A chain is strong only as its weakest link. 
Many a research worker struggled in vain with 
a problem for which he was eminently fitted, 
just because he failed to recognize the one 
weak link in himself or was too proud to ask 
for help on some particular point of difficulty. 
The Anglo-Saxon race is individualistically 
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inclined perhaps to a greater degree than the 
other civilized races. The Americans among the 
Anglo-Saxons are especially prone to exhibit 
the western pioneer spirit in research, with all 
its virtues and shortcomings, of which the utter 
disregard of the work of preceding investigators 
is perhaps the most characteristic one. 

It is not meant to imply for an instant that 
an original thinker should be hampered in the 
flight of his fancy by laboratory assistants or 
by skilled mediocrities, in the name of a mis- 
applied principle of co-operation. Two other 
things are meant. First, to clear a big idea in 
his mind, he ought to know how to let go of 
it and allow his assistants to play with it for-a 
while and see how it shapes itself in detail. 
Secondly, if in the preliminary molding of his 
ideas he should be handicapped by his lack of 
mathematical ability or of foreign languages 
(two handicaps common in this country) let 
him not try to solve the problem in an imperfect 
manner alone without first having exhausted the 
possibilities of associating with other gifted and 
congenial minds who may furnish the missing 
needs of the problem. 

An outsider and often a manager thinks that 
research men specialize by subject, so that one 
knows all about d-c. machines, another all about 
transformers, etc. While to some extent this is 
true yet there is a much more thorough-going 
and desirable specialization according to the na- 
ture of the man’s talent. One is especially 
gifted in arranging ingenious methods for ac- 
curately measuring difficult quantities, whether 
it be in a-c. or d-c. machinery, another can skill- 
fully present a phenomenon or a relationship 
in a mathematical form, a third is paticularly 
adept in finding out quickly and accurately all 
the preceding contributions on the subject and 
in assigning the proper relative value or trust- 
worthiness to each. 

A student of the history of science can easily 
recall cases in which a scientific idea is born 
in one country and then is taken up by some- 
one in another country and finally brought to a 
fruitful development in a third country. 

Perhaps the best known example in our line 
is that of Hertz, a German, who acted as an 
intermediary between Maxwell, an Englishman, 
and Marconi, an Italian. <A_ biologist could 
easily get examples of living organisms which 
have to live under different conditions at the 
various stages of their development. Thus the 
rust of wheat must live on barberry before it 
can live on wheat. In this country, with its 
polyglot population, we have had an exceptional 
opportunity to observe and to benefit by this 
co-operation right in our midst, even though in 
our Anglo-Saxon arrogance we are apt to look 
down upon our brothers from across the seas. 
There is hardly an organized institution for re- 
search in this country that cannot point to 
benefits derived from associates of foreign birth 
and training and point of view. 

While first-class original investigators are 
born and not made, yet there is a great problem 
before our leaders in politics, industry and 
education, to facilitate the work of such men 
by granting favorable conditions for their crea- 
tive activity. We ought to do this for our sake 
and for that of the coming generations. 
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Removing Boiler and Stack Soot 
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With a Steam Jet 


Construction and Operation Features of Steam-Jet Conveyor, 
Similar to Steam Ash Conveyor, for the Disposal of Soot From 
the Bottom of Stacks, Rear of Boilers and From Economizers 


By GUY S. HAMILTON 


American Steam Conveyor Corporation, Chicago. 


Various methods are employed in the removal 
of soot from boiler tubes, but after the soot has 
fallen to the combustion chamber it is often 
neglected. In this chamber is also found a light 
ash, known as combustion ash, which has been 
blown over the bridge wall from the grates. Both 
soot and combustion ash must be removed at 
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Fig. 1—Steam-Jet Soot Conveyor Applied to the Bottom 
of a Smoke Stack. 


regular intervals if the boiler is to function 
properly. If the soot. and combustion ash are 
allowed to accumulate, burned tubes and drums 
sometimes result. Soot also accumulates at the 
base of the stack, breeching, smoke up-takes and 
economizers. Here again, due to its lightness 
and difficulty in handling, it causes trouble. 

Many central-station companies are using the 
steam-jet conveyor to handle soot, combustion 
ashes and coal siftings. Their engineers have 
found that the conveyor solves the problem in 
an economical and efficient manner. The opera- 
tion of this conveyor is based on the same prin- 
ciple used in the disposal of ashes by the steam- 
jet method. Its application depends largely on 
the location of the conveyor and the duty it is to 
perform. 

When soot is to be removed from the base of 
a stack or chimney, the steam-jet conveyor is 
installed with a suction line under the bottom of 


the stack and a discharge line into the ash bin | 


or pit. A typical installation is shown in Fig. 1. 
A hopper bottom is built in the existing stack 
and has an opening in the bottom, under which 
-is placed a specially designed intake fitting, 4, 
with a machined box and slide making an air- 
tight gate. The gate is operated by a rod and 
lever from the outside of the chimney wall, as 
illustrated in the detail. At an angle in the con- 





veyor line B there is a steam unit through which 
a high-velocity jet of steam is introduced into 
the conveyor system. The discharge of this 
steam is controlled by a steam valve in the usual 
manner. The upper bend of the conveyor line 
consists of a long-radius elbow which prevents 
possible clogging or packing of the fine soot in 
passing the turn in the conveyor line. At the 
end of the discharge line is placed a water-spray 
ring to allay the dust as it is discharged from 
the conveyor line. If the conveyor discharges 
into a bin a wash-vent of proper design is used 
to insure dustless operation. 

The operation of the conveyor is simple. The 
steam and water valves are opened to allow the 
jet of steam to enter the conveyor line, and 
allow water to enter the line leading to the 
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Fig. 2.—This Combustion Chamber Has a Direct Outlet 
Into a Soot Conveyor. 


spray. Then the slide gate is opened and the 
soot flows by gravity into the intake opening. 
The entrance of the steam into the conveyor line 
creates a suction in the line of such force that 
the’soot is carried by it to the steam-unit fitting 
and, hence, by direct force, through the dis- 
charge line. 

Inspection doors or peek holes above the hop- 
per are unnecessary because the conveyor may 
be controlled by sound. When the steam is 
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Fig. 3.—One Steam-Jet Conveyor Handles Coal Siftings, 
and Another One Handles Soot in This Layout. 


turned on and the conveyor is’ running empty, 
there is a roaring noise as the air rushes into the 
inlet C. As soon as the gate A is opened and the 
material begins to flow into the conveyor, the 
sound dies out and does not reappear until the 
bottom of the stack is empty. When the roar 
begins again, the operator should close the gate 
and turn off the steam and water valves. 


STEAM-JeET AsH Conveyor Not SUITABLE FOR 
Soor. 


The usual steam-jet conveyor used for the 
disposal of ashes and cinders will not work suc- 
cessfully in removing soot from the stack base. 
Soot, compared to ashes, is very fine and flaky 
and is. without any real body or surface. A 
much higher velocity of the air is, therefore, re- 
quired to move this material. This higher veloc- 
ity is practically impossible in the large-diameter 
pipes used for handling ashes and _ clinkers. 
Usually a 4-in. conveyor line is specified, although 
under certain conditions a 6-in. line is more 
desirable. 
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Fig. 4.—Layout Where Soot Is Handled by a Conveyor 
Outside of the Combustion Chamber. 
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Fig. 2 shows a soot conveyor as used to handle 
combustion ash. A hopper construction similar 
to that previously described is used in this appli- 
cation. An operating lever is so attached to the 
slide that it can be easily operated from beneath. 

In Fig. 3 will be noted not only a soot con- 
veyor for the handling of combustion ash, but 
also a conveyor for handling coal siftings which 
may drop from the stoker overhead. In both 
cases the soot feeds into the intake automatically 
after the steam has been turned on and the slide 
pulled to one side. 

Fig. 4 shows a slightly different arrangement 
for handling soot and ash from the combustion 
chamber. Instead of having the hopper-bottomed 
arrangements with a slide for controlling the 
flow of the soot, the intake of the conveyor is 
located just outside the walls of the boiler. When 
the fireman cleans the combustion chambers he 
opens a small door and rakes the soot and ash 
into the intake, from which it is carried away in 
the usual manner. 

Steam-jet conveyors have been installed in a 
number of the largest central-station power 
plants in the country and are handling soot or 
combustion ashes in an efficient and satisfactory 
manner. 





DEPRECIATION RATES FOR PUBLIC 
SERVICE PROPERTIES. — 


Discussion on Means of Reducing Depreciation— 
Factors Affecting Selection of Depreciation 
Rates—Question Complicated. 


By J. C. HENRIQUEs, 
Chief of Appraisal Dept., Engineering & Appraisal 
Co., Inc., New York City. 


Many books have been written and much dis- 
cussion has been carried on over the question of 
depreciation rates for public utility properties. 
Accounting practice recognizes two general 
methods of applying depreciation, one by apply- 
ing a constant annual percentage on the original 
cost of the property and the other by applying a 
constant or variable annual percentage on the 
present or depreciated value. The first has the 
advantage of simplicity and of providing a uni- 
form coefficient to apply to the cost of the 
output, or service rendered. The second has the 
advantage of greater precision, representing the 
actual sale value of the property at any given 
time, and provides for writing off, if desired, a 
large proportion of the cost of equipment in the 
first few years, this representing the great de- 
crease in value as the article purchased new be- 
comes an item of used or second-hand equip- 
ment. 

With regard to the properties of public utili- 
ties, from a general survey of existing opinions, 
it appears that the majority of state commis- 
sions have proceeded along the straight-line 
method ; that is, the probable life of the proper- 
ties or building is assumed and an annual sum 
is set aside sufficient to take care of the accrued 
depreciation. The annual depreciation charge is 
set up in a depreciation account or reserve fund. 

The writer has appraised a number of public 
utility plants and has observed a large number 
of buildings and items of equipment in use that 
have far outlived the original expectation. Pub- 
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lic utility commissions have not usually been 
accused of being too generous toward the pri- 
vate owners of public service plants, yet they 
have in many cases assumed a depreciation rate 
based on an expected period of usefulness much 
shorter than has actually been attained. The 
increased useful life of the buildings or equip- 
ment is in most cases due to an excellent system 
of continuous and careful upkeep. In fact, it is 
safe to say that in most public service plants de- 
preciation due to wear and tear can be reduced 
practically to zero by a liberal expenditure for 
repairs and maintenance. Even the obsolescence 
factor is often found by experience with all the 
properties of a public service plant to be ex- 
tremely small. For instance, in one central- 
station plant the company was found to be oper- 
ating several 100-kw., three-phase rotary con- 
verters at 125 volts direct current, which were 
being used as balancers and rendering valuable 
service as such. 

In the case of buildings used for power plants, 
gas works, etc., if these are painted periodically 
and kept in good repair throughout the physical 
depreciation is very little. The only items which 
are really important in fixing a depreciation rate 
are the condition of the buildings with regard to 
their maintenance in good order, and that pro- 
portion of the obsolescence factor due to in- 
adequacy of the buildings for the increased busi- 
ness of the plant or by changes in the art, causing 
the production of newer and better machinery. 

The present percentage rates of depreciation 
used by public service commissions are as fol- 
lows: : 

Depreciation 


per year, % 
Getteral: StHHCtUEES: 25). 2 008 AG es 2to4 
Power-plant buildings .......... epahiants 2 to 4 
Steam engines and generators........... 5 
Accessory electric power-plant equipment. 5 
Substataem: DUWGWNS 6 ce ek cece ee. 2to4 
Substation equipment .................. 5 
sf gf ee ere re 8% 
Tralisnission: SyStein® <2 2250.62.06 + <6 ree 5 
"ET ANISIGIIIIO DSS Oo ccs ioic Vito Aiea Sood koe 5 
oe ee | a re 5% to 8% 


In selecting depreciation rates for any ‘plant 
it is necessary to take into account the condition 
of the plant as affecting its value at the time the 
depreciation rates are put in operation. If the 
plant is taken at its new value: at the date of 
construction the present value will be obtained 
by applying a percentage rate equal to the an- 
nual depreciation rate multiplied by the number 
of years since the building or equipment was 
new. If, on the other hand, the present value 
of the building is obtained by appraisal, the de- 
preciation rate should be set higher because of 
the fact that the building is no longer new. At 
present, with the recent rapid increase in all 
values, an item of equipment may be worth con- 
siderable more than it was when new, and with 
the probability of the greater decrease in prices 
during the coming few years the depreciation 
rate may well be set considerably higher than 
warranted by the expected life of the building or 
equipment, so as to give a true value to the 
property during the years of decreasing prices. 

The whole question of depreciation in the 
present period of time is extremely complicated. 
Only a competent engineer thoroughly familiar 
with construction costs of today, as well as with 
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operating expenses, maintenance requirements 
and the details of use of the equipment, should 
be permitted to set depreciation rates for build- 
ings or apparatus on the basis of present-day 
values. The approved principles of depreciation 
as given by standard publications accepted. by 
accountants as authoritative are still of great 
importance in determining property values of 
public service plants today, but the application 
of the principles is so complicated by the rapid 
changes in material and labor costs, land values 
and by the limits placed on revenues that a wise 
and conservative valuation of public service 
plant equipment requires the most careful indi- 
vidual study in each case. 





LIGHTNING ARRESTER EMPLOYS 
OXIDE FILM. 





This Arrester May Be Installed in the Open and 
Requires Only a Small Amount of Attention. 


The oxide-film lightning arrester has been de- 
veloped as the result of a demand for an arrester 
that would give the same amount of protection 
as the aluminum-cell arrester, without the neces- 
sity of daily charging. This charging consists 
of connecting the aluminum-cell arrester to the 
line for short spaces of time each day, in order 
to renew the nonconducting film on the plates, 
and has made this arrester impractical of in- 
stallation in isolated places. The oxide-film ar- 
rester does not require daily attendance to insure 
the maintenance of its protective qualities. 





el? a 














Fig 1.—Oxide-Film Lightning Arrester, Showing Method 
of Assembling Disk Units and Spark-Gap. 


Therefore, although it is practical for almost any 
application, its principal field seems to be where 
daily attention is not available, but where good 
protection is required. 

Lately there has been a large increase in the 
number of isolated stations and substations, this 
class of service calling for highly reliable pro- 
tection, and it is here that the oxide-film arrester 
finds its usefulness. 

The construction of this arrester, which is 
manufactured by the General Electric Co., 
Schenectady, N. Y., is quite simple, consisting of 
only a stack of cells and a sphere-gap suitably 
mounted. In the outside type, these cells and 
sphere-gaps are thoroughly protected from the 
weather, thus insuring a uniform spark potential 
under all climatic conditions. The cells them- 
selves consist of two thin steel plates or elec- 
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trodes spun on a porcelain ring which acts as an 
insulator, the space of half an inch between 
units being filled with lead peroxide. The elec- 
trodes are further provided with an insulating 
film of varnish or some similar compound which 
gives a uniform insulated surface. 

The operating principle depends on the fact 
that lead peroxide, which ordinarily is of low 
electrical resistance, is unstable at a temperature 
of about 250 deg. C. and forms a lower oxide 
of high resistance to electric current. Thus, 
although its action is thermal instead of elec- 
trolytic, it functions in much the same way as.an 
aluminum-cell arrester, by preventing the flow 
of dynamic current. What actually happens in 
practice is that, at a voltage of about 300 volts 
per cell, the insulating film prevents any notice- 
able amount of electricity from flowing, but as 
soon as the voltage rises above normal, suffi- 
ciently to spark on the gaps, the film is punc- 
tured and the lightning goes to ground since it 
meets very little resistance. When the dynamic 
current starts to follow, the smallness of the 
punctures causes great concentration of current 

















Fig. 2.—Assembly of Lightning Arrester, Showing Pro- 
tection Suitable for Outdoor Installation. 


at those points with a consequent localized heat- 
ing, which is enough to cause the lead peroxide 
to break down, thus effectually blocking con- 
tinuation of the current. 

The film reseals itself in about 0.00025 sec. 
after the excess lightning voltage has ceased. 
Since the powder is a poor heat conductor, the 
formation of these high-resistance plugs is con- 
fined to the actual area surrounding the punc- 
ture. This action being due to the inherent 
chemical property of the material between the 
electrodes, there is no action similar to the 
gradual dissolving of the film which takes place 
in the aluminum arrester, but it is in a sense 
permanent, requiring no daily charging. 

An installation of these arresters consists of a 
stack with a sphere spark-gap in series.. The 
illustration, Fig. 1, shows a typical arrester as- 
sembled for indoor use on a three-phase circuit 
of not over 15,000 volts.’ Fig. 2 gives an idea of 
the method of protection for otitdoor’ service. 
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LONG RUN REPORTED ON STOKER. 
FIRED BOILER. 





Boiler of 500-Hp. Capacity Is Operated Five Months 
Without Cleaning and Without Interruption 
of Any Kind. 


Continuous operation of boiler equipment is 
much to be desired if there is demand for the 
capacity and if the boilers can be operated for 
long periods without fouling either internally or 
externally. Tons of fuel are required to heat 
up a boiler in preparation to placing it in service 
after a shut-down period, and all of this heat 
is lost in cooling down at the next stopping 
period. 

A story of a remarkably long run on a 500-hp. 
Stirling boiler is told in a recent issue of 
Combustion. This boiler, which is located in 
the plant of the Seaboard By-Product Co., Jer- 
sey City, New Jersey, is equipped with a super- 
heater and fired by a Coxe stoker 9 ft. 9 in. wide 
by 13 ft. long. Air is supplied to the furnace 
by two 22-in. Coppus blowers located at the en- 
trance of the stoker windboxes and controlled 
by hand. Coke breeze, having about 18% ash 
and being produced in the Seaboard plant, was 
used as fuel for this installation. The feed- 
water temperature was around 200 deg. F., and 
a boiler pressure of 150 lbs. per sq. in. was 
maintained. 

The stoker equipment for this boiler was com- 
pleted on Oct. 15 and a light drying fire was 
started at once and maintained for 72 hrs. Then 
the stoker equipment was carefully examined, 
lubricated and run for 48 hrs. to wear in all 
parts thoroughly. A coat of graphite was then 
applied to the inside of the boiler drums to pre- 
vent the accumulation of scale. Following this, 
a fire was started and the boiler cut into the line 
on Nov. 1 continuing in service until April 2, a 
period of five months. The boiler was shut 
down at this time for insurance inspection, which 
inspection was passed without repairs being re- 
quired. 

During this Jong run the average thickness 
of the fire was 5 ins., and the grate speed was 
approximately 22 ft. per hr. About 40 tons of 
fuel was burned per day to develop an output 
of 800 hp., or 160% of boiler rating. Outside 
soot and scale deposits were cleaned from the 
boiler tubes several times a day throughout the 
run, using hand cleaners and steam jets. Flue- 
gas temperatures were about 580 deg. F., and the 
gas analysis showed an average of about 9% 
CO,. Evaporation was at the rate of 6 lbs. of 
water per pound of coke breeze. 


PITTSBURGH ELECTRICAL MEN TO 
HOLD MEETING. 


To obtain a closer working agreement between 
the electrical contractor-dealers, jobbers, central- 
station companies and manufacturers of western 
Pennsylvania, a “get-together” meeting will be 
held at the Fort Pitt Hotel, Pittsburgh, June 23, 
William L. Goodwin, Samuel Adams Chase, 
M. C. Turpin and Harry B. Kirkland being the 
principal speakers. This meeting will be held in 
connection with the Pennsylvania State Associa- 
tion of Electrical Contractors and Dealers, which 
will meet in Pittsburgh June 24-26. 
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Basing Rates on Reproduction 
Plant Value 


In the recent decision of the United States 
Supreme Court upholding the “reproduction 
new” as the basis for fixing railroad rates is seen 
the possibility of rate increases of nearly 100% 
for all public utility operators. The decision 
was made in the case of the Kansas City South- 
ern railroad against the Interstate Commerce 
Commission. 

According to press dispatches, the Supreme 
Court held the present value of the physical 
property of the railroad should be accepted as 
the basis for determining rates. In most cases 
the physical properties of electric light and 
power, gas, street-car, telephone and telegraph, 
and railroad companies would cost nearly double 


the original value if reproduced at the present . 


time. Property value is the largest item con- 
sidered in rate fixing. Other items are operat- 
ing cost and percentage of profits. From the 
‘reproduction new” value must be deducted the 
amount of depreciation. 
As far as known the point involved in the re- 
cent decision has not been brought up by any 
electric light or power company at any of the 
numerous hearings held throughout the country 
on the question of increase in rates. But it has 
in the case of other public utilities. In fixing 
the new schedule of rates for the telephone com- 
panies operating in Indiana, the public service 
commission of that state recently refused to 
accept the “reproduction new” basis offered by 
the company, but based the new rates on the re- 
production values of the companies’ various 
physical properties throughout a period of five 
years. Many other cases have been decided by 
the Indiana commission on the same basis. 
Conditions similar to those created in Indiana 
by the basis established by the Supreme Court 
exist in various other states. Little doubt is 
entertained by rate experts that the railroad de- 
cision will be so far-reaching as to affect every 
form of industry over which a government in- 
stitution possesses rate-making authority. 


In the Kansas City Southern railroad case the — 


value of the rolling stock was not offered for 
consideration by the Supreme Court, but the 
court found for the company’s contention on its 
present-day cost of right-of-way and terminals. 

It is difficult to foresee the results of the es- 
tablishment of the new basis of valuations. As 





far as rates are concerned, it is quite clear that 
the “reproduction new” of nearly all utilities 
‘would make rates nearly double the present 
rates if a profit margin of 7% is maintained. 





Teaching the Proper Use of 
Appliances 

We still read in the daily papers the accounts 
of losses attributed to crossed wires, short-cir- 
cuits, defective insulation and neglect of elec- 
trical appliances. Some of these cases are 
actually as represented, although in many in- 
stances ignorance of the origin of a fire leads 
newspaper reporters to jump to the conclusion 
that causes were electrical. The oft-repeated 
accusation engenders in the minds of many a 
certain reserve in the adoption of new devices 
and in the application of electrical equipment 
to new fields of service. This applies not alone 
to the timid housewife who accepts the electric 
light and still hesitates at the use of a flatiron, 
washing machine or warming pad, but also to 
many users of industrial power. 

Education is the only agency by which timidity 
or actual fear can be banished. The answer, 
then, is to educate the public, and to accomplish 
this requires constantly applied effort directed 
towards a specific end. During the past years 
we have learned the word propaganda and its 
meaning. It fits the case exactly. After a long 
period of effort the general public has been 
taught to want the many services that can be 
received through the simple means of attaching 
a cord to a lighting socket, but still the service 
actually received in this manner is only a frac- 
tion of the service that is desired and that should 
be had. The organization is ready, the plants 
and lines are ready, the houses and shops are 
wired and ready and the customer is paying for 
this readiness to serve, but still hesitates to 
step over the line and use the service for which 
he is already maintaining all the equipment ex- 
cept the last link in the chain that makes the 
service possible. 

In. many cases the central-station customer 
hesitates in the adoption of a new service 
simply because he does not trust the utilization 
equipment. As a matter of fact, there are stand- 
ard wires, switches, sockets, extension cords, 
connections and appliances that give any cus- 
tomer a wide selection of safe equipment for 
domestic use; there are motors and power ap- 
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pliances manufactured to meet practically every 
type or character of demand that can be made, 
so that the user of industrial equipment can 
be served in the existing markets. This being 
true, it is the duty of the central-station com- 
pany, the manufacturer and the dealer to com- 
plete the cycle by teaching the public that there 
are safe appliances to give the service desired, 
then to see that the public gets them, and 
finally to educate the public as to their proper 
use. The central-station company should as- 
sume its share of the burden of education be- 
cause it will serve the appliance, will be in touch 
with the owner at all times and will profit by the 
sale of each unit that is giving satisfaction and 
working regularly. The manufacturer who 
knows his equipment, will profit by the honest 
presentation of worthy goods, and, hence, is, 
for selfish motives, bound to take his place in 
the campaign of education. Every appliance 
comes from the shelf of a dealer. He is the 
point of contact between the ultimate consumer 
and the source of supply. Hence, the dealer is 
very much interested in the sale of appliances 
that will stay sold and give satisfaction and 
create confidence. 

How can a campaign of public education be 
carried through? Let the manufacturers inform 
the public, the central-station company and the 
dealer; let the central-station inform the public 
and the dealer, and let the dealer inform his cus- 
tomers. The dealer should follow each sale with 
specific information as to both the economic and 
safe use of the particular device sold. Terse, 
illustrated leaflets inclosed with monthly bills 
or with other correspondence can be used by 
the central-station to inform its customers on 
points of service, economy and safety. Manu- 
facturers can spread the gospel of proper use of 
electrical device through the many national pub- 
licity industries they employ; would not stich 
propaganda result in profit to the industry and 
in service to the public? 





Wages and Necessities 


Prices are, after all, only relative. The matter 
of wages is of little importance unless the value 
of necessities is considered simultaneously. That 
which should interest the man who works is not 
so much his daily wage in dollars as the amount 
of the world’s goods that the dollar will buy. 

Throughout all ages the cost of the necessities 
of life that a workman in a free country has 
had to provide has borne a certain relation to 
the wage that he received. This relation could 
scarcely be called.a ratio because of the fluctua- 
tions to which both wages and costs are subject. 
But a general relation always has existed and, if 
the statistics issued recently by the government 
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loan organization are correct, the relationship is 
one steadily in favor of the.man who works. 
Even in this year of unconscionable profiteer- 
ing, the relation between the wage for a day’s 
work and the quantity of life’s necessities that 
it will purchase. is more favorable than it has 


been in other centuries. This means that the 
condition of the man who does the common 
labor in industry is, generally, improving. 

The situation is as it should be, of course, and 
in no way excuses, the orgy of profiteering in 
necessities that is flourishing. The profiteer 
should be dealt with as summarily and effectively 
as any other criminal since, by diminishing the 
value of the dollar in terms of quantity of neces- 
sities, he is reversing the process of industrial 
development. But the laborer should realize 
that his situation is, relatively, much better than 
that of the laborers who have lived before him. 





Railroad Revenues and Operation 


Few people do not know that the railroad 
companies need an increase in revenue. The fact 


_ has been mentioned, repeated, proved times with- 


out number. Railway executives scarcely have 
spoken a word during the past year without 
prefacing it with the statement that the railroads 
need more revenue. Newspapers also have re- 
minded the public that the railroads cannot, at 
prevailing rates, continue to render service even 
with their old equipment, and that the purchase 
of new equipment is an impossibility. 

With the general willingness, however, to see 
the railroads prosper is coupled the desire to see 
the managers make the best use of their equip- 
ment. No doubt most of them are endeavoring 
to do so. The members of the Interstate Com- 
merce Commission, also, in each of whom the 
country has great confidence, are doing their 
best to make the present equipment function at 
100% efficiency. One wonders, however, 
whether allowing damaged equipment to remain 
unrepaired or moving trains of empty cars across 
the continent is in harmony with economical 
operation. When one who rides along a right- 
of-way sees these unloaded trains or groups of 
rusty locomotives standing idle with odd parts 
missing, it is difficult to believe that the move- 
ment of the trains is efficient or that adequate 
repair work is being done. It seems reasonable 
to suppose that, when cars are moved, they 
should be loaded, and that, when cars and loco- 
motives are damaged or in bad repair, they 
should be repaired with dispatch if the best 
use is to be made of equipment. However, 
the roads do need new equipment and their pres- 
ent revenue is inadequate. They should receive 
as much. increase as the Interstate Commerce 
Commission in its wisdom deems advisable. 














June. 19, 1920. 


ELECTRICAL REVIEW 











CURRENT EVENTS 


Reports of Important Meetings, Developments and Other Happenings of the Electrical 
Industry and Its Allied Interests 








UTILITIES AND THE PUBLIC HAVE 
COMMUNITY OF INTEREST. 





This Fact Is Emphasized in Telegraphic Report of 
First Session of Convention of North 
Central Electric Association. 


That utilities play a vital part in industrial and 
civic growth and that the public should be edu- 
cated to understand the utility companies’ view- 
point in service was brought out in the opening 
session of the two-day convention of the North 
Central Electric Association at Minneapolis, 
Minn., June 16. The association is composed of 
the states of Minnesota, North Dakota and 
South Dakota and forms a geographic division 
of the National Electric Light Association. 

The sincerity of the purposes of the public 
utility companies was the keynote of the con- 
vention and was brought out by Henry D. Thrall, 
vice-president of the Minnesota Loan & Trust 
Co., and by M. H. Aylesworth, executive man- 
ager of the National Electric Light Association, 
who were the principal speakers at the first day 
sessions. 

Mr. Thrall delivered an able address on the 
trend of the financial situation as it affects the 
utility market and made an analysis of present 
market conditions. He declared that the most 
practical method of financing the sale of securi- 
ties was through the plan of local ownership and 
that this would result in the future of utilities 
being in the hands of the people in the territory 
served and that the developmen of the utilities 
would then parallel that of the communities in 
which they operate. Education of the people 
was necessary to obtain this result, the speaker 
said. 

Mr. Aylesworth spoke of the protection now 
being given utilities by public service commis- 
sions, citing from the addresses made by Carl 
Jackson, president of the Wisconsin. Railroad 
Commission, and E. O. Edgerton, president of 
the California Railroad Commission, at the re- 
cent Pasadena convention. Utilities, in most 
instances, are now being given fair treatment, 
Mr. Aylesworth pointed out, and the public is 
being awakened to the very important fact that 
utilities hold the solution of the industrial 
growth of. the communities in which they serve. 
More education of the public as to the utility 
business was necessary, he said. Mr. Ayles- 
worth outlined the purpose of the geographic 
section of the N. E. L. A. and also told of the 
work being performed. by the committees on 
public utility information, now in operation in 
several states. He also told of the. future plans 
of the N. E. L. A. headquarters, outlining the 
work to be performed by the staff. 

F. R. Winders of the Wisconsin Railroad 
Commission spoke on rural electric lines and dis- 





cussed the rules that should govern the operation 
of such lines. Considerable discussion followed 
the address as to the practices of different com- 
panies in handling rural line extensions. 

At the Thursday session “The Fuel Situation” 
was discussed by M. H. Groverman, secretary 
of the Northwest Coal Dock Operators’ Asso-, 


ciation; “The Transportation System in the 
Northwest,” by W. P. Trickett, general manager 


of the Minneapolis Traffic Association, and’ 
“Present-Day Conditions and Tendencies in the 
Development of Domestic Electric Cooking,” by 
H. A. Dahl and Miss Bernice Bell of the electric 
cooking bureau of the Minneapolis General Elec- 
tric Co. A report of the closing sessions will be. 
given in next week’s issue. 





ARRANGE PACIFIC COAST, A. I. E. E., 
MEETING PROGRAM. 





Many Papers Are Listed for Presentation at Ninth’ 
Annual Convention to Be Held in Portiand, 
Ore.; July 21-24. 


The Portland (Ore.) Section of the American 
Institute of Electrical Engineers will be the host 
at the ninth annual Pacific Coast convention of 
the institute to be held in Portland, July 21-24,. 
with headquarters at the Multonomah Hotel. 

Under the tentative program arranged the 
convention will be opened with an address by 
Calvert Townley, president of the institute. The 
following papers will be presented at the con- 
vention: “Factors Controlling the Design and 
Selection of Suspension Insulators,” by W. D. A. 
Peaslee, electrical engineer of the Jeffrey-Dewitt 
Insulator Co.; ‘Electrical Characteristics of the 
Suspension Insulator at the Higher Voltages,” 
by F. W. Peek, Jr., consulting engineer of the 
General Electric Co., Pittsfield, Mass.; “Unit 
Voltage Duties in Long Suspension Insulator 
Strings,’ by Harris J. Ryan and H. H. Henline, 
of Leland Stanford University, Stanford, Cal.; 
“Electrification of Railroads,’ by Reinier. 
Beeuwkes, electrical engineer of the Chicago, Mil- 
waukee & St. Paul railroad; “Bridge Methods. 
for A-C. Measurements,” by D. I. Cone, engi- 
neering department of the Pacific Telephone & 
Telegraph Co.; “Sawmill Refuse, Fuel Oil and 
Pulverized Coal,” by Darrah Corbet, of Charles 
C. Moore & Co.; “Power-Factor Correction on 
Distribution Systems,” by D..M. Jones of the. 
General Electric Co., Schenectady, N. Y.; “Use 
of Special Steels in Pressed Steel Transmission 
Line Fittings,” by L. R. O’Neill, chief engineer, 
of the Maryland Pressed Steel Co. 

The entertainment program of the convention 
will consist of automobile tours through Port-: 
land and suburbs, a golf tournament for the 
John B. Fisken cup and a trip over the Colum- 
bia River highway, followed by a dinner at the 
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Crown Point Chalet on Friday. Saturday, 
July 23, will be devoted to tours of inspection 
through the steam and hydroelectric plants of 
the Portland Railway, Light & Power Co. and 
the Northwestern Electric Co. 





UNDERWRITERS’ COUNCIL DISCUSSES 
SAFETY FIRST IDEA. 





Electrical Council of Laboratories Also Approves 
Plan of Extending Accident Rating to 
Standard Electrical Appliances. 


At the last. meeting of the electrical council of 
the Underwriters’ Laboratories, attended by elec- 
trical engineers from all parts of the country, 
the main topic of discussion was the relation of 
the electrical department work of the laborato- 
ries as to tests, reports and listings for personal 
accident hazards, or, in other words, the safety 
first idea. The council approves the policy of 
extending to electrical appliances the assignment 
of an accident rating in addition to a fire rating 
as rapidly as the development of principles and 
standards permit. 

Pending the establishment of more complete 
and detailed standards, the recommendation was 
made that the minimum requirements for en- 
closed switches include: first, enclosure; second, 
external operation; third, that circuit connec- 
tions, which, if properly made, will render fuses 
“dead” when the switch is open, must be marked 
unless the design of the switch is such as to 
make such marking unnecessary. 

The problem of regulating the use of portable 
devices was discussed at some length, but .the 
sense of the meeting was to the effect that no 
adequate means could be recognized at the pres- 
ent time for control of the use of the socket in 
connection with portable devices. 

A committee was appointed to co-operate with 
the electrical department staff to investigate and 
present to manufacturers of fuses and panel- 
boards for consideration the question of estab- 
lishing a special fuse of 15 amperes capacity for 
exclusive use on branch lighting circuits. 





WESTINGHOUSE COMPANY ELECTS 
FIVE DIRECTORS. 


At the annual meeting of the stockholders of 
the Westinghouse Electric & Manufacturing Co., 
held at East Pittsburgh, Pa., June 9, the follow- 
ing directors were unanimously re-elected for 
three years: Guy E. Tripp, chairman of the 
board of directors of the Westinghouse Electric 
& Manufacturing Co., New York City; Joseph 
Marsh, president of the Standard Underground 
Cable Co., Pittsburgh, Pa.; H. H. Westinghouse, 
chairman of the board of the Westinghouse Air 
Brake Co., New York City; Albert H. Wiggin, 
chairman of the board of the Chase National 
Bank of New York City. 

George W. Davison, president of the Central 
Union Trust Co. of New York City, who was 
selected by the board of directors to succeed 
James N. Wallace, deceased, was elected by the 
stockholders for the term expiring June, 1921. 

The election was decided by the largest num- 
ber of votes ever cast in the history of the 
company. 
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WILL DISCUSS MANY SUBJECTS AT 
A, I. E. E. CONVENTION. 





Committee Has Arranged for Long List of Papers 
to Be Presented at Thirty-sixth Annual 
Meeting of Institute. 


Papers on subjects of vital interest to all 
branches of the electrical industry will be pre- 
sented and discussed at the thirty-sixth annual 
convention of the American Institute of Elec- 
trical Engineers to be held at White Sulphur 
Springs, W. Va., June 29-July 2, with head- 
quarters at the Greenbrier Hotel. 

The program, as tentatively arranged, calls for 
39 papers and reports with the convention di- 
vided into seven sessions, covering four days, 
thus giving the delegates plenty of time for 
recreation and entertainment. The opening ses- 
sion, Tuesday, June 29, will be devoted to the 
reading of the address of President Calvert 
Townley and the reports of the technical com- 
mittees. 

Wednesday will be given over to the electrical 
machinery section and the miscellaneous section 
sessions. On Thursday will be held sessions of 
the protective devices, electric welding and 
power-factor sections, the convention ending on 
Friday, July 2, with a session of the excitation 
section. 

The full list of papers as arranged by sections 
is as follows: 

Electrical machinery section.—‘‘Classification 
of Large Steam Turbogenerator Failures,’ by 
Philip Torchio; “Ventilation and Temperature 
Problems in Large Turbogenerators,” by B. G. 
Lamme; “Temperatures in Large A-C. Gen- 
erators,” by W. G. Forster; “Some Practical 
Experience with Embedded Temperature De- 
tectors in Large Generators,” by C. J. Fecheimer 
and E. D. Newbury; “Eddy Current Losses in 
Armature Conductors,” by R. E. Gilman. 

Miscellaneous section—‘‘The Corona Volt- 
meter and the Electrical Strength of Air,” by 
J. B. Whitehead and T. Isshiki; “Reactive 
Power and Magnetic Energy,” by Joseph 
Slepian;; “Theory of Speed and Power-Factor 
Control of Large Induction Motors by Neutral- 
ized Polyphase A-C. Commutator Machine,” by 
John I. Hull; “High-Tension Insulator Porce- 
lain,’ by W. D. A. Peaslee. 

Protective devices section—“The Use of Re- 
actors on Large Central-Station Systems,” by 
R. F. Schuchardt; “Stability of High-Power 
Generating Stations,” by C. P. Steinmetz;; 
“Voltage Stresses in. Reactors in Service,” by 
F. H. Kierstead and Royal Meeker; “Calcula- 
tion of Magnetic Force on Disconnecting 
Switches,” by H. B. Dwight; “Stresses in Con- 
ductors Carrying Heavy Currents,” by I. W. 
Gross. 

Electric welding section—‘Design of Con- 
stant-Current Generators for Arc Welding,” 
by K. L. Hansen; “Automatic Arc-Welding Ap- 
paratus,” by S. R. Bergman and H. L. Unland; 
“Arc-Welding Machines of the Wilson Welder 
& Metals Co.,” by Alexander Churchward; 
“Characteristics and Performance of Arc-Weld- 
ing Machinery,” by A. M. Candy; “Arc-Welding 
Machinery of the United States Light & Heat 
Corp.,” by W. H. Turbayne; “Recent Develop- 
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ments in Electro-Percussive Welding,” by D. F. 
Miner. 

Power-factor section—‘‘Power-Factor Im- 
provement Dependent Upon Adequate Meter- 
ing,’ by Will Brown; “Power-Factor in Poly- 
phase Systems,” by F. B. Silsbee ; “Power-Fac- 
tor and Unbalance on a Polyphase System,” by 
C. J. Fecheimer; “Polyphase Power Represen- 
tation by Means of Symmetrical Co-ordinates,” 
by C. L. Fortescue; “Measurement of Power- 
Factor on Unbalanced Polyphase Circuits,” by 
R. D. Evans; “Polyphase Power-Factors and 
Unbalanced Loads,” by Philip Torchio ; “Power- 
Factor in Polyphase Circuits,’ by W. H. Pratt. 
There will also be papers on “Polyphase Power- 
Factors,” by F. C. Holtz, H. L. Wallau and 
P. M. Lincoln. 

Excitation section—‘Considerations Which 
Determine the Selection and General Design on 
an Exciter System,” by J. T. Barron and A. E. 
Bauhan; “Factors in Excitation Systems of 
Large Central-Station Steam Plants,” by A. A. 
Meyer and J. W. Parker; “Exciters and Sys- 
tems of Excitation,” by H. R. Summerhayes ; 
“The Application of D-C. Generators to Ex- 
citer Service,” by C. A. Boddie and F. L. Moon; 
“Exciter Practice in the Northwest,” by J. D. 
Ross; “General Excitation Practice in the Hy- 
droelectric Plants of the Southern California 
Edison Co.,” by H. H. Cox and H. Michener. 

The committee in charge of the convention 
has arranged that all the section sessions will 
be held in the mornings, thus giving the insti- 
tute members and guests ample time for recrea- 
tion purposes and to enable them to get to- 
gether and become acquainted. Entertainment. 
including golf and tennis tournaments, horseback 
rides and automobile trips, dancing, tea and 
card parties, has been provided for, and the ad- 
vance arrangements indicate that nothing has 
been left undone to make the convention a suc- 
cess both from a business and entertainment 
standpoint. 





S. E. D. WILL CO-OPERATE IN THE 
CALIFORNIA CAMPAIGN. 


Efforts are being made by the officers of the 
Society for Electrical Development and the 
California Electrical Co-operative Campaign to 
co-ordinate the work of those two organizations. 
The latter is an organization the purpose of 
which is to promote the use of electricity and 
electrical apparatus in the State of California 
by introducing up-to-the-minute methods of 
salesmanship and by other publicity work. It 
does locally exactly what the Society for Elec- 
trical Development does nationally, but it is un- 
able to share in the national educational pub- 
licity that the Society for Electrical Develop- 
ment is doing. 

It has occurred to many that the two organiza- 
tions would be benefitted if they were affiliated. 
With this idea in view J. M. Wakeman, manager 
of. the Society for Electrical Development, has 
held several conferences with the officers of the 
California organization. Unless some unfore- 
seen situation develops, chances for the affilia- 
tion are’ good. The plan as at present contem- 
plated is for the two organizations to co-operate 
in the broad educational work that is being done 
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by the Society for Electrical Development and 
_for the California organization to continue to 
conduct its local work. 





ILLUMINATING ENGINEERS TO HAVE 
LARGER INFLUENCE. 
Council of Society Broadens Scope of Organization 
to Permit Establishment of Local Chapters 
Throughout Country. 





At a meeting of the council of the Iluminating 
Engineering Society held in New York City, 
June 11, several matters of importance were 
considered, the principal ones consisting of the 
confirmation of the election of new officers for 
the ensuing year and of the adoption of amend- 
ments to the constitution, consideration of plans - 
to establish local chapters, and a proposal to 
arrange a course in illuminating engineering for 
use in schools. 

The proposal to establish a course in illumi- 
nating engineering came from the committee on 
education of the society. A report of this com- 
mittee shows that it has formulated a definite 
plan for the course and is already preparing and 
printing a correspondence and extension course 
that will be distributed among universities, cor- 
respondence schools and other approved agencies 
for disseminating knowledge. The society will 
underwrite the course. As a means of meeting 
the demand for authoritative information on the 
subject, the council authorized the publication of 
the third edition of its code of school lighting. 
This action was taken because of a large num- 
ber of requests for copies of the code. The re- 
quests could not be complied with on account of 
the fact that the first and second editions are 
completely exhausted. 

Because the constitution has not provided for 
the creation of local chapters, the growth and 
influence of the society has been restricted. This 
disability has been removed, however, by the 
adoption of an amendment providing for such 
chapters. An immediate petition from illumi- 
nating engineers in San Francisco for the crea- 
tion of a chapter there to be known as the San 
Francisco Bay Cities chapter is the result of the 
constitutional change. The chapter will be. the 
first to be granted a charter under the terms of 
the modified constitution. 

Altogether, five amendments to the constitu- 
tion were adopted. Their effect has been to pro- 
vide for student members, to lower the age limit, 
to increase dues slightly, to provide for local 
chapters, and to make amendments to the con- 
stitution effective on Oct. 1 instead of 20 days 
after adoption. 

Officers whose election was confirmed are, for 
the national society, Gen. George H. Harries, 
president ; H. F. Wallace, Dr. George S. Cramp- 
ton and J. J. Kirk, vice-presidents ; Clarence L. 
Law, general secretary; L. B. Marks, treasurer ; 
and Adolph Hertz, Walton Forstall and Frank 
S. Price, directors. 

Those whose election was confirmed for the 
New York Section are Dr. Ralph E. Myers, 
chairman; S. W. Van Rensselaer, secretary, and 
Herman Plant, Charles Franck, Frank R. Bar- 
nitz, C. A. Barton and H. V. Bozell, managers; 
for the New England Section, N. W. Gifford, 
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chairman, J. T. Kerens, secretary, and J. W. 
Cowles, F. A. Gallagher, Jr., L. T. Troland, 
C. M. Halstead and Davis Crownfield, man- 
agers; for the Philadelphia Section, C. EClew- 
ell, chairman, H. B. Anderson, secretary, and 
Dr. Howard Lyon, G. Bertram Regar, Herman 
Eckstein. C. S. Snyder and J. B. Kelley, man- 
agers; for the Chicago Section, J. L. Stair, chair- 
man, J. J. Kirk, secretary, and F. F. Fowle, 
J. W. Foster, E. D. Tillson, F. T. Benson and 
A. T. Hunt, managers. 

The membership of the council for 1920-1921 
will be as follows: 

Gen. George H. Harries, president ; Samuel E. 
Doane and G. H. Stickney, junior past presi- 
dents ; Clarence L. Law, general secretary; H. F. 
Wallace, Dr. George S. Crampton and J. J. Kirk. 
vice-presidents; L. B. Marks, treasurer; and 
Adolph Hertz, Walton Forstall and Frank S. 
Price, directors. 

Officers will assume their responsibilities on 


Oct. 1. 





CHEMICAL INDUSTRIES WILL HOLD 
NATIONAL EXPOSITION 


What promises to be one of the largest dis- 
tinctly industrial expositions ever held will be 
the sixth national exposition of chemical indus- 
tries that will open at the Grand Central Palace, 
New York City, on Sept. 20 and continue for 
one week. 

The exposition will be divided into three 
special sections, one the electric furnace sec- 
tion, another the fuel economy section, and the 
third a materials handling section. The first, 
as its name implies, will be one of electric fur- 
nace exhibits ; the fuel economy section will con- 
sist of exhibits of machinery and apparatus, fur- 
naces, producers, stokers, and all devices for 
the economic utilization or more efficient com- 
bustion of fuel. 

The materials handling section will consist of 
a series of exhibits of machinery such as convey- 
ing. transporting, elevating, measuring and 
power transmission equipment. So important 
have these mechanical features become for all 
industrial plants, due to the shortage and high 
wage for man-power, that an unusual interest is 
expected in this section. 





NEW YORK SECTION, I. E. S., MEETS 
IN CINEMA STUDIO. 


For its “ladies’ night” meeting, June 17, the 
New York Section of the Illuminating Engineer- 
ing Society deserted its own headquarters and 
held its meeting in the International Cinema 
Equipment Center, New York City, where a 
program filled with interesting features in con- 
nection with the making of motion pictures was 
given. The main paper was “Where the Motion 
Picture and the Illuminating Engineer Meet,” by 
E. L. Bragdon, technical editor of the Motion 
Picture News. The Pathescope Co. of America 
gave a demonstration of its portable projector 
using the standard safety film and a demonstra- 
tion of how Prizma pictures are made was given 
by the Prizma company. Preceding the meeting 
an informal dinner was held at Churchill's 
restaurant. 
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IOWA SECTION, N. E. L. A. HOLDS 
CONVENTION NEXT WEEK. ; 


Men, prominent nationally in the electrical in- 
dustry as well as in Iowa, will be among the 
speakers at the annual. convention of the Iowa 
Section of the National Electric Light Associa- 
tion, to be held at Colfax, Ia., June 23-25. The 
convention headquarters will be at the Hote! 
Colfax. Rex H. Clark of the Des Moines Elec- 
tric Co. is assistant secretary of the Iowa section. 





ENGINEERING ADVERTISERS HEAR 
TALK ON PHOTO ENGRAVING 


At the June meeting of the Engineering Ad- 
vertisers’ Association at the Hotel La Salle, Chi- 
cago, Louis Flader, commissioner of the Ameri- 
can Photo Engraving Association, gave a talk 
on the subject of photo engraving. Mr. Flader 
introduced his address by a brief historica! 





COMING CONVENTIONS. 


lowa Section of the National Electric Light 
Association. Annual convention, Colfax, Ia., 
June 23-25. Assistant Secretary, Rex H. Clark, 
Des Moines, Ia. 

American Institute of Electrical Engineers. 
Annual convention. White Sulphur Springs, W. 
Va. June 29-July 2. Headquarters, The Green- 
brier. Secretary, F. L. Hutchinson, 33 West 39th 
street, New York City. 

Ohio Electric Light Association. Annual con- 
vention. Cedar Point, O., July 13-16. Secretary, 
D. L. Gaskill, Greenville, O. 

Pacific Coast Section of the National Electric 
Light Association. Annual convention, Portland, 
Ore., July 21-23. Chairman, R. M. Boykin, Port- 
land, Ore. 

Michigan Section of the National Electric Light 
Association. Annual convention, Ottawa Beach, 
Mich., Aug. 24-26. Headquarters, Hotel Ottawa. 
Secretary, Herbert Silvester, Ann Arbor, Mich. 

Pennsylvania Electric Association. Annual 
convention, Bedford Springs, Pa., Sept. 8-11. Sec- 
retary H. M. Stine, 211 Locust street, Harris- 
burg, Pa. 

New England Section of the National Electric 
Light Association. Annual convention, Kineo, 
Me., Sept. 13-16. Secretary, O. A. Bursiel, 149 
Tremont street, Boston, Mass. 

National Association of Electrical Contractors 
and Dealers. Annual convention, Baltimore, Md., 
Oct. 4-8. Headquarters, Southern Hotel, Secre- 
tary. W. H. Morton, 110 West 40th street, New 
York City. 











sketch of the engraving business from the time 
when pictures crudely drawn on the walls of 
caves were used to express ideas. This was 
followed by the invention of type and later the 
advent of the wood cut. 





PENNSYLVANIA ASSOCIATION WILL 
MEET IN SEPTEMBER. 


The Pennsylvania Electric Association will 
hold its thirteenth annual convention at Bedford 
Springs, Pa., Sept. 8-11, with convention head- 
quarters at the Bedford Springs Hotel. M. H. 
Aylesworth, executive manager of the National 
Electric Light Association, will be one of the 
speakers at the convention. The association is 
a state section of the N. E. L. A. Henry M. 
Stine, 211 Locust street, Harrisburg, Pa., is the 
secretary of the association. 
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New-Business Methods, Policies, Rates and Kindred Central-Station Matters for the 
Man Engaged in Selling Electricity 








CUSTOMER OWNERSHIP PLAN MEETS 
FAVOR OF BANKER. 





Tells Missouri Utilities Men That Plan Is Big Step 
in Right Direction for Proper Financing 
of Companies. 


Customer ownership of public utility company 
securities by persons living in the territory 
served by a utility company was given hearty 
approval by C. E. Randall, cashier of the Bank 
of Commerce, Springfield, Mo., in an interesting 
talk on that subject at the convention of the 
Missouri Association of Public Utilities at Jef- 
ferson City, Mo., June 3-5. 

After referring to the fact than many banks 
did not look with high favor at this time to the 
handling of loans or rendering other financial 
interest to utility companies, Mr. Randall said 
the time was ripe for a better understanding be- 
tween the public and public service corporations. 

“What is needed,” said Mr. Randall, “is a 
more friendly attitude on the part of the public 
toward the public service corporations and the 
latter also need a better understanding as to the 
needs of the public. One evil, a necessary one, 
perhaps, is the fact that the stock of most pub- 
lic utility companies is owned outside the terri- 
tories in which they operate. 

“This evil, or condition, can be easily reme- 
died to a great degree through the sale of stock 
of the utility to persons residing in the territory 
served by it. I have noticed a growing tendency 
to do this, not only in Missouri but-in all other 
parts of the country, and it is sure to result in 
much good. 

“A public utility company is part and parcel 
of the neighborhood in which it operates and as 
such the persons living in that territory should 
be financially interested in it. It is a demon- 
strated fact that once a person becomes finan- 
cially interested in a public utility company serv- 
ing his needs he becomes a large and potential 
asset of good will to the company and becomes 
a ‘booster’ where very frequently prior to that 
time he has been a ‘knocker.’ 

“While the customer ownership plan is a good 
thing for all companies it is especially helpful 
to the smaller ones, serving a limited territory, 
for in such cases all of the people served know 
the exact conditions confronting the compatriy. 
Also, while the amount of money obtained by 
the sale of securities in such territory is small 
when compared to the needs of a large company 
it is a distinct and valuable aid in the financing 
of the smaller companies. 

“The sale of securities in this manner will 
also tend to make it easier for the utility com- 
pany to arrange loans through the banks in its 
territory, as the bankers will be in a position to 
know who the stockholders of the company are 
and will be far more interested in them than if 





the stockholders were men located in New York 
City or elsewhere far from the scene of opera- 
tions of the company. 

“The plan has the added advantage of destroy- 
ing a feeling that now exists to quite a large 
extent, that feeling being that some public utility 
companies now drain one prosperous territory 
to benefit and improve another where the busi- 
ness of the utility is not as prosperous.” 





USES POST CARDS IN GOOD-OF-THE- 
SERVICE CAMPAIGN. 


The Northern Connecticut Light & Power 
Co., Thompsonville, Conn., recently made use 
of postal cards in a “good of the service” cam- 
paign to find out how many customers of the 
company were satisfied with the service ren- 
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Is your ga3 service satisfactory? 


Is the treatment received at the hands of our employees satisfactory? 


Hav? you any complaint about the attention given you by any particular de- 
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Facsimile of Post Card Sent to Customers by Northern 
Connecticut Light & Power Co. 


dered. The company has 5000 customers and 
the number of cards sent out to cover both gas 
and electric consumers totalled 3400. Of the to- 
tal cards sent out 378 were returned. Of this 
number 98.9% were from satisfied customers and 
only 1.1% had any complaint to make. 





THE CENTRAL-STATION COMPANY 
SHOULD CATER TO PUBLIC. 


In a paper on “Service,” presented at the 
recent annual convention of the National Elec- 
tric Light Association, S. M. Kennedy. of the 
Southern California Edison Co., pointed out that 
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in order to fully analyze the subject of service 
there are two angles from which service must 
be considered: first, “on what good service 
depends,” and, second, “what depends on good 
service.” Under the heading, “on what good 
service depends,’ Mr. Kennedy discussed rate 
schedules in the following terms: 

It is the business of the good central-station 
company to cater. to the public and anticipate its 
wishes. Now, if there is one thing a consumer 
likes to know more than another, it is what his 
service is costing him and how his bill is figured. 
For this reason rate schedules of the simplest 
form are the most desirable. From an engineer- 
ing standpoint, the so-called scientific schedules, 
where the rate curve is supposed to follow the 
cost of service, are interesting, educational and 
valuable, and such schedules may be used to ad- 
vantage in handling the larger blocks of light- 
ing, heating and power business. But, for the 
ordinary man, the smaller consumer, complicated 
schedules are mystifying and confusing and tend 
to create the impression that they are framed to 
conceal the cost rather than to reveal it.” 





CITY MUST PAY ESTABLISHED RATES 
FOR SERVICE. 





Municipality Stands on Same Footing as Individual 
or Corporation Rules Idaho Public Utilities 
Commission. 


In a recent case before the Idaho Public Utili- 
ties Commission it was ruled that a city has no 
rights in rate matters other than those applying 
to individuals or corporations. The decision 
was made in the case of the Utah Power & 
Light Co., which had filed with the commission 
a petition for an order authorizing it to apply 
to the standby or emergency service furnished by 
it to the city of Idaho Falls, Ida., the company’s 
scheduled rate for such service. 

The city intervened in the hearing and alleged 
that it is a municipal corporation under the laws 
of Idaho, that it entered into a contract with the 
predecessor of the Utah Power & Light Co. by 
way of a franchise, and that the franchise under 
which the company operates in the city of 
Idaho Falls was entered into prior to the pas- 
sage of the public utilities law, and for that 
reason the commission has no jurisdiction or 
authority to permit any change in the rate, or to 
fix any rate concerning such service, for the 
reason that any change would in effect vary the 
terms of the franchise. 

The commission ruled that it had no juris- 
diction over the city assets nor over any of its 
acts with regard to its own electric light plant 
and system within the city, but when the city 
demands and receives services from a_ public 
utility, which, by the public utility law, is within 
the jurisdiction of the commission, the city 
stands in no different relation or position than 
any other patron of such utility. 

In stating the reason for the stand taken the 
report of the commission said: “The funda- 
mental reason for viewing special contracts with 
disfavor, whether between public utilities and 
municipalities, or ‘between public utilities and 
other patrons, is that service rendered must be 
paid for, and if the patron receiving the service 
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is permitted under a contract to pay for such 
service less than his reasonable share, then an 
additional burden is laid upon other patrons to 
make up the difference, and as we view it, each 
patron, whether a municipality or a private cor- 
poration, an association or an individual, should 
pay the established rate for what service he de- 


mands.” 


NEWSPAPER VOICES POPULARITY 
OF ELECTRIC COMPANY. 


Good service, courtesy and a sincere desire to 
ease the burden of modern conditions, on the 
part of a public utility, are never unappreciated 
by the community. The following is taken from 
the Mt. Clemens (Mich.) Monitor: 

Certainly an electric company has an advan- 
tage over a telephone company or a railroad 
company because in its operation people are not 
eternally subject to the little annoyances that 
are cumulative, like some preferred stock. When 
you turn a button the line is not busy and you 
don’t get something that you don’t ask for. 
Neither do you hang onto a strap or stand on 
a corner and wait. You turn the button, and 
there’s your service. Apart from this difference 
in operation the Detroit Edison Co. is a wise old 
bird. In spite of increased costs it holds rates 
down, and this it accomplishes by some of that 
efficiency which now and then is all right. 

So it is that the Detroit Edison Co. is dis- 
tinctly popular with everybody. When it tells 
customers that coal is short and they must re- 
duce consumption of current, there is-no com- 
plaint. The company’s word is taken at par. 
It is just that strong in the confidence and af- 
fection of the public. 


TELLS NEED OF CO-OPERATION 
WITH ARCHITECTS. 


In a paper read before the Pacific Coast Sec- 
tion of the National Electric Light Association 
at its recent annual convention, Garnett Young, 
of San Francisco, urged the need of central- 
station companies co-operating with architects in 
the education of the public as to the use of the 
proper number of outlets in homes. 

The paper was written in a manner to appeal 
to all hearers and to this end a number of para- 
graphs in it were devoted to establishing for the 
benefit of the architect and builder a complete 
alibi as to past sins of omission which have re- 
sulted in the present deplorable insufficiency of 
wiring in homes. 











COMMONWEALTH EDISON CO. PLANS 
OUTING FOR EMPLOYES. 


The Commonwealth Edison Co., Chicago, will 
give every possible employe a holiday on Satur- 
day, July 10, the occasion being the annual out- 
ing and field day of the employes of the com- 
pany. In the past the field day has been an 
afternoon and evening affair, but this year the 
entire day will be devoted to pleasure. The out- 
ing will be held at Riverview Park, Chicago, and 
will be under the auspices of the Edison Club. 
Entertainment of a professional character as 
well as “stunt” events for the employes will 
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OPERATING PRACTICE 


Methods and Problems Embracing Operation and Installation of Power-Plant Equip- 
ment and the Distribution of Electrical Energy 








NEW GENERATING PLANT PLANNED 
FOR CITY OF PARIS. 





Steam Will Be Used at 350 Lbs. Pressure and 750 
Deg. F., in Turbines of °35,000-Kw. Capacity 
to Serve the Entire City. 


In an address before a recent meeting of the 
Washington Section of the American Institute of 
Electrical Engineers, Harold Goodwin, of the 
General Electric Co., Schenectady, N. Y., gave 
a description of a new power plant proposed to 
be built for the city of Paris, France. This plant 
is designed to consist of seven steam-turbine 
generators of 35,000-kw. capacity each, the plan 
being to have the new plant supersede all existing 
“plants in the city. 

The boiler plant is laid out with four boilers 
of special design serving each turbine. There 


will be two banks of tubes in each boiler, with a | 


set of superheater coils installed between the 
upper and lower tube banks. This arrangement 
was considered essential to the satisfactory oper- 
ation of the plant at 350 lbs. per sq. in. pressure 
and 320 deg. F. of superheat. With such steam 
conditions, it is believed impracticable to use 
pumps or other auxiliary equipment direct on 
boiler-pressure steam, and therefore all the 
auxiliaries and the station light and power are 
to be supplied through small auxiliary turbines, 
one of which will be installed for each pair of 
main units. Unusual precautions are to be taken 
to insure continuity of operation to the auxiliary 
equipment, especially that of the boiler room. 

Coal can be received either by boat on the river 
or by railroad car. When delivered by boat it is 
unloaded by cranes and sent either into storage 
yards or directly to the track hoppers, from 
which it is conveyed to crushing stations. When 
delivered by railroad cars, it is dumped directly 
from the car into the track hoppers. From the 
crushing station the coal can be carried either to 
the bunkers, of which there are three, or to the 
storage yards. Storage space is also provided 
for uncrushed coal, so that the maximum of 
flexibility in handling is attained. Recovery 
from stock, of both crushed and lump coal, is 
accomplished either by grab buckets on locomo- 
tive cranes or by the traveling crane, which 
swings about from each bunker. The crushed 
coal is conveyed from the bunkers to the boiler 
room by lorries traveling on overhead tracks 
that connect up the various parts of the system. 
The lorries deliver the coal into the small hop- 
pers that supply the stokers. 

It has been estimated that the plant, as de- 
signed, would have cost approximately $45 
per kw. of capacity on the basis of pre-war 
prices. The present cost has not been definitely 


calculated, but it is believed that it will be two 
or three times the pre-war figure, ceeuaa near- 
er three times. 





As a result of the unfavorable conditions of 
international exchange, much of the boiler and 
plant equipment will be built abroad, although 
part of the electrical equipment will be con- 
structed in this country. Since no final estimate 
of the power required for all of the auxiliaries 
has yet been completed, the over-all efficiency of 
the plant has not been estimated, but it is be- 
lieved that not more than 10 lbs. of water will 
be required per kw-hr. With the normal power 
for auxiliaries this would require approximately 
1.25 lbs. of coal per kw-hr. 


UNDERGROUND PUMPING STATIONS 
IN NEW YORK CITY. 








Electrically Driven Seepage and Emergency Pumps 
Controlled by Automatic Float Switches 
in New York Subways. 


One of the problems of subway construction 
is to get rid of the water that invariably drains 





Subway Sump Pump Driven by 2-Hp. Motor and Con- 
trolled by Automatic Float Switch. 


into all underground structures. In the deep 
tunnels of the New York municipal railway, 
operated by the Brooklyn Rapid Transit Co., 
which will run from Brooklyn through Man- 
hattan and into Queenborough, this problem is 
particularly serious so that the methods used 
by this company are of interest. 

The accompanying illustrations show a pump- 
ing installation that is typical of the 25 stations 
draining this system. It is located 70 ft. under- 
ground at Third and Lexington avenues, Man- 
hattan, and is designed to take care of the tun- 
nel under the East river. 

' There are two pumps, one a 4 by 6-in. Gould 
triplex plunger type, with capacity of 50 g. p. m., 
driven. by a 2-hp. d-c. Westinghoue motor, and 
the other is a Morris centrifugal pump with a 
capacity of 1000 g. p. m., driven by a vertical 











1040 





ELECTRICAL REVIEW 





Vol. 76—No. 25. 











100-hp. d-c. Westinghouse motor. Under nor- 
mal conditions the small pump has ample capa- 
city to take care of the seepage, but emergencies 
are of course possible, especially with a tunnel! 
running under a river, and then the large pump 
is needed. 

Both pumps are arranged for automatic con- 
trol. The water collects into a sump in which 
there are two float switches, one for each motor, 
and when the water level rises to a pre-deter- 
mined point the float switch of the smaller motor 





Vertical 100-Hp. D-C. Motor Driving Centrifugal Sump 
Pump In New York Subway. 


closes. This energizes an automatic contactor 
which starts the pump. When the level of the 
water in the sump is brought down to the proper 
level, the float switch opens and stops the pump. 
But should the smaller pump be unable to handle 
the flow, and the water continues to rise, the 
large pump is automatically started. 

A noteworthy feature of the installation is that 
it occupies a floor space of only 12 by 15 ft. 





NEW PLANT TO BE FIRED WITH 
PULVERIZED COAL. 





The Lakeside Plant in Milwaukee Will Be the 
Largest Power House in the World Fired 
With Pulverized Fuel. 


The new Lakeside power plant of the Mil- 
waukee (Wis.) Electric Railway & Light Co. 
will contain an installation of eight 1306-hp. 
Edgemoor water-tube boilers fired with pulver- 
ized coal, the furnaces being arranged to operate 
continuously at 250% of boiler rating. The first 
generating unit to be installed will have a capac- 
ity of 40,000 kw. and provision is being ,made 
for the addition of further units to give an ulti- 
mate station capacity of 200,000 kw. 

The contract for the coal drying, pulverizing 
and transportation equipment has been placed 
with the Fuller Engineering Co. of Allentown 
Pa. The drying equipment will consist of Fuller 
indirect pulverized-coal fired rotary dryers with 
induced draft and complete dust-collecting equip- 
ment. There will be eight Fuller pulverizers and 
a complete Fuller-Kinyon pulverized-material 
pumping system for delivering the coal from the 
pulverizing plant to the bins above the boilers. 
This installation is now under construction and 


the first four boilers are expected to be put into 
operation by Dec. 1, 1920. This will be the 
largest power house of boilers fired with pul- 
verized coal in existence, and, no doubt, will 
attract attention from all engineers interested in 
fuel economy. 

The fact that this company has decided on 
the use of pulverized coal in the new plant speaks 
well for the future use of this fuel since. for 
over two years, it has been operating five boilers 
with pulverized coal in its Oneida street plant. 





FOUR-POLE WOODEN TOWER USED 
TO TURN TRANSMISSION LINES. 





Simple Construction Adopted for the Support of 
Splices at a Corner of a 27,000-Volt Double 
Transmission Line. 


An interesting type of tower construction was 
employed in making a right-angle turn in a 
double transmission-line near the hydroelectric 
plant of the Indiana & Michigan Electric Co., at 
Berrien Springs, Mich. These lines, which have 
a working potential of 27,000 volts, span the, 
St. Joseph river, being supported on one side by 
strain insulators attached to the power-house 














Wooden Tower for the Support of a Double Transmis- 
sion-Line Corner. 


structure and on the other side by a rectangular 
steel tower. Just beyond this steel tower the 
lines are turned to run parallel to the course of 
the river. 

A wooden tower constructed of four poles, 
set in the form of a square, was used to make 
the required corner construction. Another 
strain tower was set just beyond the corner 
tower so that the main-line strains were not 
carried by the wooden structure. The corner 
tower, which is shown in the accompanying il- 
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lustration, is in reality only a support for the 
plices between the lines running at right angles 
‘rom this point. However, as may be noted 
from the illustration, each arm supporting a con- 
ductor is guyed back to a short stub pole set and 
inchored beyond the corner tower. The lines 
re so attached to the tower structure, through 

number of pin-type insulators, that they are 
ixed in position and could not be disturbed by 
ony ordinary accident. 


LARGE STEAM TURBOGENERATOR 
HAS RECORD RUN. 








Oiling System Is Important Factor in Exceptional 
Operating Performance of Large Turbogenerator 
Set Installed in Providence, R. I. 


Operating without a shutdown for a period of 

34 days, 11 hrs. and 36 min., the 45,000-kw. 
\Vestinghouse turbogenerator at the power plant 
of the Narragansett Electric Lighting Co., Provi- 
lence, R. I., recently established a record for the 
continuous operation of a multiple-element steam 
turbine of the cross-compound type. During 
his run there were generated 51,104,000 kw-hr., 
or considerably more than that company’s total 
sutput for any year prior to 1915. In fact, this 
unit generated about 85% of the total station 
output. Furthermore, this record was made 
with the load varying from a minimum of 6009 
ww. to a maximum of 41,000 kw. 

To some extent this continuous operation was 
inade possible by means of an 8o00-gal. self- 
contained lubricating system. Oil is pumped 
through a cooler to the bearings at the rate of 
600 gals. per hr. 

One of the most important features of this 
run was the fact that the turbine was operating 
under ordinary conditions. No preparation was 
made for the run, for when the unit was started 
early last December there was no thought other 
than to operate for a week, which is the ordinary 
period of a run. Abnormal weather conditions, 
however, brought about such a demand for pow- 
er that it was not considered economically ad- 
visable to shut down the unit until the conditions 
were relieved. Even at the time the run was 
ended it was not necessary to stop the turbine, 
hut existing station conditions allowed this pro- 
cedure. 





HIGH-VOLTAGE CIRCUITS WORKED 
WITH BARE HANDS. 





Insulating Platform Is Used to Protect Workmen 
While They Make Repairs on Working 
Lines of High Voltage. 


_ Various methods have been developed from 
time to time for the working or repairing of 
live high-potential circuits. Most of these 
methods involve the insulation of the workman 
from the wire and make little or no provision 
for his isolation from the ground or from 
grounded parts. However, at least one work- 
ing scheme has been evolved and worked out in 
a practical manner for the repairing of high- 
voltage lines without recourse to rubber gloves, 
long-handled tools or similar devices. 

The acompanying illustration shows three 
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men working on a 33,000-volt line without the 
use of insulation between themselves and the 
conductor. There is no discomfort to the work- 
man engaged in this style of live-wire work and 
there is only a slight “zip” similar to a static dis- 
charge when making and breaking contact with 
the conductors. Insulators can be tested and 
changed, slack can be cut in or out of the con- 
ductor, switches may be installed, crossarms may 





j 














Working on a 33,000-Vo!t Line from a Safety Staging 
of Special Design. 


be installed, line taps may be made, and, in fact, 
almost any job on a high-tension circuit may be 
done from the insulated platform. 

The insulated platform, when properly 
erected, offers a better footing for many jobs 
than any position that a man can take either 
on a pole or on a crossarm, regardless of 
whether the lines are dead or alive. 





VARIABLE-SPEED MOTOR OF LARGE 
SIZE TO BE INSTALLED. 


A 2000-hp. motor will be used as the main 
driving unit for a new rod mill being installed 
in the plant of the Interstate Iron & Steel Co., 
Chicago. Service will be supplied to this 
motor at 2300 volts, three phase and 60 cycles 
and its operating speed will be variable from 
150 to 250 r.p.m. Another motor of 1500-hp. 
capacity will be used in connection with the 
operation of this mill and numerous motors of 
smaller size will be required. 

Two 300-kw. motor-generators and _ three 
125-hp., motor-driven pumps will be installed, 
together with the other equipment, the entire 
installation now under way amounting to ap- 
proximately 6000 hp. of motor equipment. 

Service for this equipment will be supplied 
from the lines of the Commonwealth Edison Co. 
at a pressute of 12,000 volts, which will be re- 
duced to 2300 volts for distribution and use. 
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NEW APPLIANCES. 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 








Small Battery-Charging Outfit. 


A battery-charging set suitable for 
use in small garages, where only a 
limited amount of service is required, 
has been developed by the Hobart 
Brothers Co., Troy, O. This set, as 
can be seen from the illustration, con- 





Motor-Generator and Panel for Charging 
Automobile Batteries. 


sists of a motor-generator with a con- 
trol and regulating panel attached. 
The capacity of the outfit is 250 watts, 
making it suitable for charging up to 
four batteries at a time. The ma- 
chine is provided with ball bearings 
making its operation quiet and effi- 
cient. 





Electric Dishwasher. 


The increasing cost and scarcity of 
domestic service is producing an ever- 
increasing demand for appliances that 
reduce the amount of labor required 
in the hotel, restaurant and home. To 
meet this demand, the Wolcott Man- 
ufacturing Co., Hartford, Conn., has 
developed a new and improved model 
of the electrically operated “Mermaid” 
dishwasher. 








Improved Design of ‘‘Mermaid’’ Dish- 


washer. 





The new design embodies improve- 
ments in the gearing and motor sus- 
pension, a sliding castor to facilitate 
moving the machine, the adoption of a 
flat or table-top cover and a number 
of small but important refinements in 
detail which will be appreciated by 
the housewife. This model is being 
built at the new “Mermaid” factory 
at Middletown, Conn., which is just 
getting into production. 





Reflector-Type Electric Sign. 


An-electric sign, built to show from 
1 to 30 or more separate advertise- 
ments, has been placed on the market 
by the Root Electric Sign Co., Lock- 
port, N. Y. In the daytime all the 
advertisements can be read, but at 
night they are illuminated, and so 
made prominent, one at a time. The 
illumination lasts for 5 sec., with a 
half-second intermission, for each dis- 
play. The illumination for the entire 
sign is supplied by a single lamp, the 
light being directed to the various dis- 
plays by means of a motor-actuated 
reflector. An automatic device regu- 
lates the starting and stopping of the 
sign. 





All-Copper Ground Clamp for 
Power or Signal Service. 


The grounding of circuits, conduits 
and structures in general has received 
a considerable amount of attention, 





Ground Clamp Installed for Power and 
Lighting Service. 


f and all concerned are agreed that 
i; where grounds -are essential they 
should be absolutely reliable. Every 


element involved in the installation of 
the ground connection should be suit- 
able to its purpose and of such de- 
sign as to assure its permanence. 

_ The H. B. Sherman Manufacturing 
Co., Battle Creek, Mich. has just 
placed on the market a ground clamp 
designed to comply with the Under- 
writers’ specifications. It is an all- 
copper, one-piece clamp which can be 
drawn up absolutely tight, and is pro- 
vided with a suitably marked solder- 
ing lug. The roll portion is turned 
in to rest against the opposite tongue 
of the clamp, preventing the two ends 
from tipping together when tightened, 
holding the ears parallel and insuring 





the largest amount of drawing power, 
A countersunk space is provided at the 
proper angle to receive the head of 
the clamping bolt without the tearing 
through of the soft copper when 
pressure is applied. The countersunk 
space and washer form a holding de- 
vice to receive and clamp the ground 
wire when. a solderless connection is 
to be made. This particular feature is 
most important for work in connec- 





Ground Clamp Suitable for Either Power 
or Signal Construction Work. 


tion with telephone, telegraph or o‘ lier 
signal service. 

A screw-driver is the only too! re- 
quired to install the clamp, and tiiree 
sizes cover the requirements of con- 
nection to any size pipe up to 3 in. in 
diameter. 





Drum-Contactor Controllers for 


Direct-Current Motors. 


During the past year exhaustive 
tests have been made on a new type 
of d-c. motor controller which is be- 
ing prepared for the market by the 
Westinghouse Electric & Manufactur- 
ing Co., Pittsburgh, Pa. This con- 
troller, which is known as the type’ 
S drum contactor, will be ready for 
distribution about Aug. 1. The service 
tests have indicated that the construic- 
tion is superior in many ways to the 
drum and face-plate cotrollers {or- 
merly used. They combine many of 
the advantages of magnetic contacior 
controllers with small size, simple 
construction and low cost. 

These controllers are used for start- 
ing and adjusting the speed of shunt. 
series and compound-wound d-c. mo- 





Type-S Drum Contactor Controller for 
D-C. Motors. 














“ny position. 


ane 19, 1920. 





tors by adjusting the resistance in se- 
ries and parallel with the motor 
armature. They are applicable to 
cranes, hoists, crushers, bridges, roll 
and transfer tables, punches and prac- 
tically all applications employing this 
system of control. 

“in operation, these controllers em- 
ploy the same principles as magnetic 
contactor controllers except that the 
contactors are operated by cams 
mounted on the controller shaft. Nor- 
mo: movement of the controller han- 
die causes the contactors to open or 
close with a quick,. positive action 





Motor Controller With Case Removed 
Showing Mechanism. 


ich reduces arcing. The arcing is 
her controlled by the rolling mo- 

1 of the contacts, which limits all 
ing and burning to the contact tips. 
isequently there is no_ pitting, 
roughing or burning of that part of 
the eontacts where the load current 
- carried. Final contact is made with 
slight wiping motion which insures 
an contact surfaces and maximum 
‘rent-carrying capacity. The line 
contactors, which open and close the 
\in-line circuit, are pyotected by 
agnetic blow-outs which aid in ex- 


‘‘nguishing any arcing that may oc- 


Each contactor is closed by a hard- 
‘ber cam, operating on a roller on 


ihe moving -contact element, and 


‘pened by a compression spring when 
ie cam is moved away from the roll- 
This prevents the shaft from be- 
‘ming locked to a single contactor 
such a manner as to prevent opening 


the circuit. Each contact element is 


smplete in itself and can be removed 
saunit. The stationary and moving 
tacts are identical and interchange- 
ile with those of the manufacturer’s 
ito-starters and magnetic-contactor 


controllers. 


All controllers are drilled and tap- 
ed for both horizontal and vertical 
andles, and the horizontal handles of 
ontrollers in service can be readily 


replaced with vertical handles or vice 


ersa. The vertical type is fastened 
» the top of the controller by four 


‘olts spaced equally distant from the 
controller shaft and from each other. 
‘his permits it to be mounted in any 
“ne of four positions, 90 deg. apart, to 


icilitate the placing of the controller 


i1 the most convenient manner, and 


‘ill to provide easy operation from 
The controllers will 
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operate satisfactorily when mounted 
in any position, as the contactors are 
spring-actuated and their operation is 
not affected by gravity. 

Each controller embodies all such 
desirable features as conduit wiring, 
inclosed current-carrying parts, pro- 
tection against the controller being 
locked in running position and pre- 
vention of accidental starting or re- 
versing. This type of controller is 
supplied both with and without dyna- 
mic braking. Controllers for use with 
crane hoists regulate the speed of the 
motor while lowering*by dynamic or 
regenerative braking. They are so de- 
signed that if there is not sufficient 
weight on the hook or cage to revolve 
the motor and drums the motor will 
assist in the lowering. The speed of 
the motor is always under the accu- 
rate control of the operator, both 
when hoisting and lowering, regard- 
less of the load. Cranes equipped with 
these controllers can have very high 
lowering speeds if the motor used is 
capable of standing such operation. 





Threadless Pipe-Fittings for 
Panel Boards. 


In the construction of switch and 
panel-board supports, considerable 
time is necessary to assemble and ap- 
ply the ordinary U-bolt fittings used 
for this purpose. 

The McIntire Corp., 35 Vesey street, 
Newark, N. J., announces the produc- 
tion of a line of threadless pipe-fit- 
tings to simplify the work of assem- 
bling boards on pipe supports. 

The use of threadless fittings not 
only affords a saving in labor, but 
also provides an adjustability not ob- 
tainable in other fittings, and, due to 
the leverage of the fittings, only a 
slight tension on the bolts is neces- 

















Threadless Fitting for Two Panels. 


sary to produce a satisfactory grip. 

The threadless type of fitting has 
an advantage over other types, in that 
it is more easily and quickly applied, 
requires but one bolt per pipe, is inter- 
changeable, compact, strong and inex- 
pensive. 

Fittings are supplied in a variety of 
shapes and may be secured for attach- 
ment by expansion shells as well as 
by pipe clamps. 





An Automatic Motor-Starter for 
Slow Acceleration. 


Squirrel-cage induction motors, when 
driving loads of great inertia, some- 
times require several minutes to come 
up to speed. The Cutler-Hammer 
Manufacturing Co., Milwaukee, Wis., 
has developed an automotic controlling 
equipment to meet such service condi- 
tions. This controller is essentially an 
automatic starter of the auto-trans- 
former type, and consists of three 
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double-pole magnetic contactors, two 
auto-transformers, a current-limit relay 
and a time-limit relay, with the neces- 
sary auxiliary magnetic switches. The 
switch equipment is mounted on slate 
panels carried on a floor-type frame, 
with the transformers mounted sep- 
arately. 

One contactor acts as a main-line 
switch, and the other two connect the 
motor to the starting taps of the trans- 
formers and to the line respectively. 











Motor-Starter for Squirrel-Cage Motor 
Carrying Loads of High Inertia. 


The interval between the closing of the 
second and third contactors, which is 
the time given the motor to come up to 
speed, is governed by the series-current 
relay and the dash-pot relay, either of 
which is externally adjustable for cur- 
rent or time values. 

The use of both relays is made neces- 
sary by the variety of requirements in- 
volved in the starting of this type of 
load. Time relays are generally unre- 
liable when set to operate at a longer 
time interval than 10 or 15 sec., and so 
cannot be used by themselves under the 
above conditions of starting. Series- 
current relays are reliable over a wide 
range of current values, but, if set to 
release at the low current values ob- 
tained when starting under normal con- 
ditions, they will usually fail to func- 
tion should the load be increased even 
slightly or the line voltage fall below 
normal. On the other hand, if set for 
higher values, the series relay will con- 
nect the motor to the line before it has 
reached speed under normal conditions 
of load and line voltage, thus drawing 
undesirable peak currents from the line. 
By combining both types of relays, the 
current relay is made to function first, 
it being set for such a current value 
that its operation will be assured under 
practically all conditions of load and 
line voltage. The dash-pot relay oper- 
ates to give the proper time interval 
after the current relay has functioned. 

Control of this automatic starter may 
be by push-button stations, snap switches 
or other contact-making device oper- 
ated from any remote point. The ad- 
justable feature of both relays makes 
this starter applicable to almost all 
operating conditions, 
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ACTIVITIES IN THE TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 








Glebe Electric Co., Milwaukee, 
Wis., is receiving bids for a machine 
shop unit to increase the capacity of 
its present plant. 


Pioneer Electric Service Corp., 
Brooklyn, N. Y., has filed notice of 
an increase in its capital stock from 
$20,000 to $120,000. 


Eager Electric Co., Newall street, 
Vatertown, N. Y., manufacturer of 
dynamos and motors, is planning for 
the erection of a one-story foundry. 


White Donnelly Electric Co., New 
York City, has leased property in the 
building at Lexington avenue and 
86th street, for a new establishment. 


Phillips Insulated Wire Co., Paw- 
tucket, R. I., has completed plans for 
the construction of a one-story manu- 
facturing building to be located on 
Winthrop avenue. ; 


New Jersey Electric Supply, 207 
Washington street, Newark, N. J., has 
fled notice of organization to manu- 
facture electric equipment. Peter 
Tenk, 427 Belmont avenue, heads the 
company. 

Electric Hammer Corp. is now the 
name of the Reciprocating Electric 
Tool Co., Louisville, Ky. The corpo- 
ration is headed by James K. Jarvis 
as president, and has capital stock of 
$1,000,000. 


The Habirshaw Electric Cable Co., 
10 East 43rd street, New York City, 
manufacturer of electrical wires, ca- 
bies, etc., has completed plans for 
the erection of an addition, 60 by 100 
ft., to its plant at Glenwood dock, 
Yonkers, N. Y., to cost about $30,000. 


Whitelite Electric Co., New York 
City, manufacturer of nitrogen lamps, 
manufactured under General Electric 
Co. patents, has issued a new price 
list on clear, frosted, daylite and day- 
lite frosted lamps from 40 to 500 watts 
rating. 

Lesser Brothers & Kurz, 58 Spring 
street, New York City, have begun the 
manufacture of pearl disks for use in 
flush switches. These disks are made 
of ocean pearl and in sizes to meet 
the requirements of all electrical 
switch manufacturers. 


Lapp Insulator Co., Inc., LeRoy, 
N. Y., has issued catalog No. 2 de- 
scribing and illustrating the uses of 
the various types of insulators manu- 
factured by the company, together 
with tables of data of interest to all 
persons having wiring problems. 


Sprague Electric Works of General 
Electric Co., 527 West 34th street, 
New York City, has issued bulletin 
No. 44553.1, under date of June, 1920, 
describing the Sprague line of flexible 
steel armored hose for railroad serv- 
ice. Bulletin No. B-3567 dealing with 


flexible steel armored hose for in- 
dustrial work has also been recently 
issued by the company. 


Wythe Electric Light, Power & 
Warehouse Ca, Brooklyn, N. Y. has 
liled notice of dissolution. 


Pittsburgh Gage & Supply Co., 30th 
street and Liberty avenue, Pittsburgh, 
Pa., manufacturer of electrically oper- 
ated washing machinery, etc., has 
inaugurated work on the construction 
of a one-story building, about 64 by 
106 ft., at 3026 Liberty avenue, to cost 
$50,000. 


Driver-Harris Co., Middlesex street, 
Harrison, N. J., manufacturer of 
electrical resistance wires, metal al- 
loys, etc., has arranged for a pre- 
ferred stock issue of $750,000, mak- 
irg a total capitalization of $3,000,- 
000, for proposed additions and im- 
provements in its plant. The pres- 
ent works comprises a total of 16 
buildings, giving employment to 
about 800 persons. The company al- 
so operates plants at Walkerville, 
OGnt., and Manchester, England. 


F. W. Wakefield Brass Co., Vermil- 
ion, O., has issued two new leaflets 
describing Wakefield “Red Spot” sus- 
pensions for the Ivanhoe “Trojan” 
and Phoenix “11-8-12” high-powered 
lighting units. The Wakefield “Red 
Spot” suspensions, it is pointed out in 
the leaflets, are in accord with the 
present-day tendency toward the 
standardization and simplification of 
the fixture business. The product is 
cartoned, one to a box, and plainly 
labeled so that the suspensions arrive 
at the job in exactly the same condi- 
tion they leave the factory. 


Wellman-Seaver-Morgan Co., Cleve- 
land, O., has issued a series of bulle- 
tins on recent installations by the 
company, the bulletins covering the 
following subjects: No. 41, coal and 
ore handling machinery; No. 42, spe- 
cial cranes; No. 43, hydraulic turbines; 
No. 44, hoisting and mining machin- 
ery: No. 45, steel works equipment; 
No. 46, coke oven machinery; No. 47, 
port and terminal equipment; No. 48. 
rubber machinery. The scheme of 
each of the bulletins is to show on 
facing pages a picture of the particu- 
lar installation and a working blue 
print of each machine. 


Maynard Electric Steel Casting Co., 
Milwaukee, Wis., has increased its 
capital stock from $125,000 to $250,090 
to finance increased production and ad- 
ditions to its works on Kilbourn road, 
near Oklahoma avenue. The present 
plant was erected 18 months ago and 
is 150 by 240 ft. in size. A one-story 
addition, 30 by 200 ft. is now being 
made to the molding floor, and the 
cleaning and shipoig room will be 
enlarged 50 by 75 it. The company 
specializes in general machinerv 
castings and manufactures electric 
stee! exclusively. ‘ihe officers are: 
President and treasurer, Liebrecht 


Berger; secretary, Julius. K. Fons; 

/ Souter 
general manager, frank J. Wabis- 
zew ski. 


Phelps Light & Power Co., Rock 
Island, Ill., has issued two large jold- 
ers describing in detail the merits 
claimed by the company for its 1500. . 
watt motor for furnishing light and 
power for farm use. 


Oakley Chemical Co., 22 Thaines 
street, New York City, has placed on 
the market under the name of “\ak- 
ite,” a cleaning compound said to he 
particularly effective in electric wash- 
ing and dishwashing machines. “Cak- 
ite” is not a soap, but is a distinctive 
preparation which emulsifies grease 
and oil into minute particles which 
are washed away by the action of the 
water. 


Blaw-Knox Co., Pittsburgh, Va. 
has issued in book form a series of 
articles on steel transmission towers, 
prepared by E. L. Gemmill, chief en- 
gineer of its transmission tower e- 
partment, and read before the com- 
pany’s engineering society. These 
articles appeared in ExLectricaAL Review 
in the issues of March 6, April 3, April 
17, May 1 and June 5. The articles 
constitute a detailed summary of 
modern engineering practice in ihe 
design and installation of towers and 
of the theory and practice regarding 
suspension spans, sag calculations, 
and spacing of conductors. In addi- 
tion to the articles, the book contains 
tables giving the properties of wires, 
sags, loads and curves, formulas, etc., 
to make it a comprehensive reference 
book for those interested in the sub- 
ject of transmission towers. 


Bridgeport Brass Co., Bridgeport, 
Conn., has issued recently a pamphlet 
entitled “Brass.” An unusual feature 
about it is that, although it is issued 
primarily for advertising purposes, it 
has an educational value not often 
found in promotional literature. The 
pamphlet contains a historic sketch 
of the metallurgy of brass and its ele- 
ments from prehistoric times to the 
present day. Little is known now 
about the methods employed by the 
ancients in producing the elements or 
their alloys. It is known, however, 
from references in the literature that 
has survived and from relics that have 
been unearthed on the sites of ancient 
cities that bronze articles were used 
in Egypt as far back as 4700 B. C. 
The pamphlet traces the gradual de- 
velopment of foundering from the 
earliest periods, when it was an art 
until.the present when it is a pure 
science, regulated by the laws of 
chemistry and physics. As may he 
expected, electricity is responsible for 
much of the development, so much in 
fact that the company does all of its 
melting in electric furnaces. The 
pamphlet, which is profusely illustrat- 
ed, describes the methods employed 
in manufacturing brass and in test- 
ing and annealing it, discusses its 
metallurgy and properties, and con- 
tains stress, equilibrium and _ other 
property diagrams. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions and 
Other Personal News of the Industry 








_M. Brown has resigned as en- 
seer of the Dominion Power Trans- 
mission Ca., Hamilton, Ont., to take a 
» ition on the Provincial Board of 
I’. qmuners. 


rp. F. O. CottTRELL, chief metal- 

ist of the United States Bureau of 
\iines, has been appointed chief of the 
bureau, succeeding V. H. Manning, 
who recently resigned. 


farRY I. BEARDSLEY has re- 
sed as supervising mechanical de- 
ier with the Crocker-Wheeler -Co., 
ipere, N. J., and is now associated 
vih the Western Electric Co., New 
\ ork City, in the capacity of specifica- 
: engineer. 


\. DwicHt SMITH, former sales 
iager of the Northern Electric Co. 
the Montreal, Que., district, has been 
isferred to the home office of the 
npany at Montreal, and placed in 
rge of train dispatching, fire alarm 
| marine supply sales. 


VILLARD S. SIssown, secretary 
| treasurer of the D. & W. Fuse Co., 
‘red his connection with the D. & W. 
rks June 15, as the plant is now oper- 
ed by the General Electric Co. under a 
lng term lease. Mr. Sisson will con- 
iue in’ the electrical business and will 
1ounce his plans in the near future. 


L. P. ANDREWS, elected president 
i the Missouri Association of Public 
tilities at the recent convention held 

Jefferson City, Mo., is secretary, 
‘easurer and manager of the City 
vater Co., of Sedalia (Mo.), and is 
‘so. a member of the American Water 


Works Association. Although not con- 
nected with the electrical industry, Mr. 


\ndrews has taken a deep interest in all 


tility company problems in his state 


nd is well informed as to the needs of 


the electrical industries in Missouri. 





L. P. Andrews. 


Roy F. Mapes has resigned as 
telephone engineer of the Michigan 
Public Utilities Commission to accept 
a position as general manager of the 
eee Home Telephone Co., Saginaw, 
Mich. 


WILFRED SyYKEs, fermerly gen- 
eral engineer on steel mill and marine 
work for the Westinghouse Electric & 
Manufacturing Co., has resigned to en- 
ter the employ of the Steel & Tube Co., 
Chicago. 


WALTER MCKEAN, _ formerly 
with the Westinghouse Electric & Man- 
ufacturing Co., East Pittsburgh, Pa., 
has been appointed purchasing agent and 
traffic manager of the Edgewater Steel 
Co., Pittsburgh, Pa. 


W. S. FINLAY, JR., superintendent 
of motive power of the Interborough 
Rapid Transit Co., New York City, has 
resigned to accept the position of vice- 
president of the American Water Works 
& Electric Co., New York City. 


May. ROUNDELL PALMER, who 
has been acting as manager of the pub- 
lic utilities of Brockville, Ont., has re- 
signed to take charge of installation 
work for the Canadian Hydro-Electric 
Commission at Alexandria, Ont. 


N. S. RicHARDS, for the past three 
years sales manager of the Calgary 
(Alta.) branch of the Northern Elec- 
tric Co., has been transferred to Mon- 
treal, Que., as sales manager for the 
company in the Montreal district. 


C.O. Van DER Vort, before the 
war, telegraph and telephone engineer of 
the Michigan Central railroad, and dur- 
ing the war in military service in France, 
is now connected with the Western 
Electric Co. at East Orange, N. J. 


THOMAS E. MURRAY, vice-pres- 
ident of the New York Edison Co., New 
York City, had the degree of doctor of 
science conferred on him by Villa Nova 
College, Villa Nova, Pa., at the com- 
mencement exercises of the college last 
week. Mr. Murray is one of the best 
known and most able men in the electri- 
cal industry today. In addition to his 
association with the Edison company he 
is president of the Yonkers (N. Y.) 
Electric Light and Power Co., and vice- 
president of the United Electric Light 
and Power Co. He is a director of the 
Brooklyn Edison Co., the Electrical 
Testing Laboratories and the Manhat- 
tan Refrigerating Co.; is the founder of 
the Metropolitan Engineering Co. and of 
Thomas E. Murray, Inc., and has served 
in various capacities in practically all of 
the electrical associations and engineer- 
ing societies. For his research and pro- 
ductive work during the world war he 
received a citation from the War De- 
partment. He received the degree of 
doctor of laws from Georgetown Uni- 
versity in 1919. Mr. Murray’s most 
noteworthy engineering achievemenis 
include the planning of the waterside 
stations of the New York Edison Co., 








Thomas E. Murray. 


the Sherman Creek and Hell Gate sta 
tions of the United Electric Light and 
Power Co., the plants of the Brooklyn 
Edison Co., and the hydroelectric devel- 
opment of the Chattanooga and Ten- 
nessee River Power Co. He bears the 
unique distinction of having installed 
more power plant capacity than any 
other man. In 1910 the Franklin Insti- 
tute awarded Mr. Murray the Edward 
Longstreth Medal for his system of 
safety devices and protective appliances 
for interior electric wiring. Altogether 
Mr. Murray has been granted more than 
350 patents, principally for electrical 
inventions. 


OBITUARY. 


HARRY T. WILLETY’, former sec- 
retary of the Springfield Light, Heat 
& Power Co., Springfield, Ill., died at 
Decatur, IIl., June 9. 


CHARLES ETHAN BILLINGS, 
an inventor of prominence and a ‘pioneer 
in the manufacture of drop forgings an+] 
forging machinery, died at his home, 
Hartford, Conn., June 5, aged 83 years. 
He was the head of the Billings & Spen- 
cer Co., Hartford, Conn., which he es- 
tablished in 1869. 


JouHn C. Moore, vice-president 
and director of sales of the North & 
Judd Manufacturing Co., New Britain, 
Conn., died May 26 at his home in New 
York City of a complication of diseases 
after a long illness. Mr. Moore was 5? 


years of age. 


WILLIAM J. KREIDLER, chief 
electrician at the Illinois state capital, 
Springfield, Ill. died recently, aged 41 
years. Mr. Kreidler was formerly em- 


-ployed by the Mississippi River Power 


Co., with headquarters at Hannibal, Mo. 
He had been electrician at the state capi- 
tol since November, 1917. 
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BUSINESS OPPORTUNITIES 






News of Electrical Construction Projects in All Parts of the Country, Proposals Invited, Foreign 
Trade Openings and New Companies 








EASTERN STATES. 


Springfield, Mass. — The United 
Electric Co. has completed plans for 
tiie erection of an addition to its plant 
on Carew street, to cost about $100,- 
000. 


Worcester, Mass.—The Norton Co., 
New Bond street, manufacturer of 
abrasive products, has construction 
under way on a six-story addition to 
its plant, 75 by 150 ft., to cost about 
$300,000, including equipment. 


Wallingford, Conn.—The Interna- 
tional Silver Co., State street, Meri- 
den, Conn., will make extensions and 


improvements in the power house at’ 


its Wallingford works, to cost about 
$25,000. 

Brooklyn, N. Y.—Stephen Ransom, 
461 West street, New York City, op- 
erating a marine repair works, will 
build a new transformer station and 
power house in connection with his 
branch works at 518 Hamilton street, 
Brooklyn. The entire plant will cost 
about $250,000. 


Brooklyn, N. Y. — The Brooklyn 
Rapid Transit Co., 85 Clinton street, is 
planning for the installation of a 5- 
and a 15-ton capacity electric traveling 
crane at its shops. 


Buffalo, N. Y.—The Buffalo General 
Eiectric Co., Genesee and Washing- 
ton streets, has had plans prepared 
for the erection of an addition to its 
power station at Babcock and Hannah 
streets, to cost about $20,000. 


Dunkirk, N. Y.— The Niagara & 
Erie Power Co., Marine Bank build- 
ing, Buffalo, has made application to 
the State Public Service Commission 
for permission to build an addition to 
its power plant at Dunkirk, and for 
extensions in its electric power_sys- 
tem in this district. 


Jamaica, L. IL, N. Y.—The Dicto- 
graph Products Co. has filed plans 
for the erection of a one-story boiler 
piant at its works on Schooley place, 
26 by 50 ft. to cost about $18,000. 


New York, N. Y. — The Seneca 
Copper Co., 11 Broadway, has filed 
notice of increase in its capital stock 


to $1,250,000. 


New York, N. Y. — Considerable 
electrical and mechanical equipment 
will be installed at the proposed new 
municipal disposal plant to be erected 
by the Commissioners of Plant and 
Siructures. The plant is estimated to 
cost about $750,000. 


New York, N. Y.—The Bronx Gas 
& Electric Co. has filed plans for the 
erection of an addition to the oil de- 
partment at its plant on Watson ave- 
nue. 

New York, N. Y.—The New York 
Telephone Co. has acquired property, 
50 by 100 ft., at Convent avenue and 
be used for exten- 


146th street, to 


sions in its exchange plant at this lo- 
cation. Plans are under way for the 
construction of a three-story central 
exchange plant at Gates and Fairview 
avenues, Queens, and for extensions 
to the three-story exchange plant at 
16tli street and 71st street, Brooklyn. 


Tonawanda, N. Y. — The Tona- 
wanda Power Co. has made applica- 
tion to the State Public Service Com- 
mission for permission to build an ad- 
dition to its electric power plant at 
Grand Island. 


Yonkers, N. Y.—The Yonkers Elec- 
tric Light & Power Co. has awarded 
a contract to the J. Canepe Contract- 
ing Co., for the erection of a two-story, 
stee] and reinforced concrete trans- 
former plant, 100 by 225 ft., to cost 
about $200,000. 

Essex Fells, N. J. — The borough 
council is considering a proposition 
for the purchase of the former elec- 
tric light and pumping station of the 
Essex Fells Electric Light & Water 
Co., located near the Erie railroad, > 
be used for municipal service. 
plant has been offered for $175, 000. 
Service is now being furnished by the 
Public Service Electric Co. 


Lakehurst, N. J. — The United 
States Bureau of Yards & Docks, 
Washington, D. C., has completed 
plans and will soon receive bids 
for the construction of an_ elec- 
tric power plant and distributing 
svstem here, to cost about $400,000. 
The work will include three turboal- 
ternators, two exciter- sets, switch- 
board and auxiliary apparatus, mo- 
tors, etc. 

Newark, N. Y.—The following bids 
were received by the board of educa- 
tion for electrical work in connection 
with the Seymour Vocational School: 
engines and generators, Jandous Elec- 
trical Equipment Co., $32,475; elec- 
trical work, Beaver Engineering Co., 
$27,874: and heating and _ ventilating, 
Jaehnig & People’s, Inc., $167,655. 
Pidders noted are all located at 
Newark. 

Newark, N. J.—The Schofield Oil 
Co., Avenue R, has filed plans for the 
erection of a one-story engine and 
power house at its plant to cost about 


$20,000. 


Newark, N. J.—M. Straus & Sons, 
508 Frelinghuysen avenue, have had 
plans prepared for the erection of a 
boiler plant at their leather factory. 
40 by 80 ft.. to cost about $30,000 
Two units will be installed and con- 
sidered auxiliary apparatus. 


Newark, N. J.—The Foster Engi- 
neering Co., 107 Monroe street, man- 
ufacturer of automatic valve special- 
ties, etc., has had plans prepared for 
the erection of a four-story addition, 
63 by 100 feet., to cost about $120,000, 
including equipment. 


Perth Amboy, N. J.—In connection 
with the additions to its plant, the 





Perth Amboy Dry Dock Co., foot of 
Broad street, will install consideral le 
electric machinery and equipment. A 
large drydock is now being c: mn 
structed, and is expected to be ready 
for service in the next few mont! Ss: 
pumps, valves and other equipmeit 
used in operation will be of electrically 
driven type. A new boiler shop, anvle 
and plate shop, and other mechanical 
buildings will be provided with elec- 
trically operated tools and equipment. 
A floodlighting system will be in- 
stalled to extend to all parts of the 
piant, similar to the system used at 
the Hog Island yard, Philadelphia, i’a, 
The lighting units will be mounted on 
high poles. 

Pompton Plains, N. J—The Pequ:i- 
nock township committee has passed 
ai ordinance granting permission to 
to Boonton Electric Co. to install aid 
operate a system in the Jacksonville 
and Lincoln Park sections. A new 
pole line and distributing system will 
be constructed. The Tri-County Elec- 
tric Co., Pompton Lakes, is operating 
in the Riverdale and Pompton Plains 
sections of the township. 


Rahway, N. J.—The State Board of 
Public Utility Commissioners has 
ordered the Middlesex Water Co., 
to install new booster and pumping 
equipment at its local plant. The new 
apparatus is to have a capacity of 
4,000,000 gals. of water a day. 


Trenton, N. J. — The Underfecd 
Stoker Co. of America, Chicago, a 
New Jersey corporation, has filed no- 
tice of increase in its capital stock 
from $1,000,000 to $1,250,000. 


Philadelphia, Pa.—The department 
of public works has arranged for tlie 
installation of a new ash handling sys- 
tem -at the Torresdale pumping sta- 
tion to cost about $50,000. 


Philadelphia, Pa.—Plans have Deen 
filed by the A. & F. Dry Cleaning C: 
for the erection of a one-story Batier 
plant at its works, 6109 Larchwoo:l 
avenue. 

Philadelphia, Pa.—Powers, Weigh! 
man & Rosengarten, Ridge avenuc. 
manufacturers of chemicals, have ha‘ 
plans prepared for the erection of 
one-story addition to their boiler 
plant. 

Philadelphia, Pa.— The Enterpris: 
Manufacturing Co., Third and Dau- 
phin streets, will build a power plat! 
at its hardware manufacturing work 
Bodine and Susquehanna streets, to 
cost about $28,000. 

Philadelphia, Pa—The McCaffre 
Fiie Co., Fifth street, has filed plan 
for extensions and improvements 11 
its boiler plant. 


Philadelphia, Pa.—Plans have bee" 
prepared by the Hale & Kilbourn: 
Corp., Eighteenth and Lehigh streets 
manufacturer of iron and steel prod- 
ucts, for the erection of an additio: 
to its power plant, with installation 
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o include boilers, stokers and auxil- 
ary equipment. The work is esti- 
ted to cost $60,000. 


Pittsburgh, Pa. — The West Penn 
;wer Co. has acquired property at 
S, ringdale, aggregating about 
acres of land, from the Allegheny 
Iron & Coal Co. for a consideration 
of about $103,000. The site will be 
used by the company in connection 
‘th expansion in operations at this 
ocation. 


Pittsburgh, Pa. — The Pittsburgh 
Model Engine Co. has filed plans for 
the erection of a one-story addition 
to its plant at Lexington avenue and 
icPherson boulevard. 


Shippensburg, Pa.— The American 
jJephone & Telepgrah Co., 195 
vadway, New York City, is plan- 

for the erection of a two-story 
fe plant here, 50 by 82 ft. 


York, Pa.—The boiler and engine 
=nt, with machinery, at the works 

the Union Stone Co., Saginaw, 
car York, was destroyed by fire; 
une 2, with loss estimated at $30,- 
(09, including other machinery at the 
1 orks. 


Baltimore, Md.—The Consolidated 
(..s, Electric Light & Power Co. is 
::ported to be planning for the erec- 
n of an addition to its substation 
the vicinity of Graves and Con- 
‘tution streets. The company has 
recently acquired additional property 
in this section. 


Baltimore, Md.—The Consolidated 
‘as, Electric Light & Power Co. is 
tnking bids for the erection of a sub- 
station at Port Covington. 


Port Deposit, Md.—The Northern 
\iaryland Electric Co., recently in- 
‘orporated with a capital stock of 
‘25,000, is planning for the operation 
' a plant in this section, for electric 
‘cht and power service. John H. 
vare, Jr.. and J. Guy Eshleman head 

¢ company. 


Laurel, Md.— The Maryland Mo- 
‘ors Co,, Munsey building, Baltimore, 
having preliminary plans prepared 

r the erection of a hydroelectric 
ower plant in the vicinity of Laurel, 
id. T. B. Western is in charge of 
he, project. 

Pencader, Del.—The boiler plant at 
‘he fireworks factory of the A. Jedel 
“o. was destroyed recently by fire, 
‘ connection with damage to a por- 
‘on of the main works. The entire 

SS is estimated at $30,000. 


Bedford, Va.—The city council is 
having plans prepared for the erec- 
(ion of a hydroelectric plant, com- 
rising an addition to its present 
station, to include the installation of 
new generating units. W. C. Whit- 
ey & Co., Virginia Railway & Pow- 
er Co, building, Richmond, Va., is the 
engineer on the project.’ 


Wheeling, W. Va. — The United 
States Bureau_of Yards & Docks, 
Washington, D. C., is arranging for 
‘le immediate erection of a plant at 
Ohio River Lock No. 48, in the vicin- 
ity of Wheeling. Bids for the proj- 
ect Loc received have been re- 
jecte 


Fayetteville, N.C.—The Cumberland 
Railway & Power Co. has increased 
its capital stock to $1,000,000 for 
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expansion purposes. 
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Spartanburg, S. C. — The South 
Carolina Light, Power & Railway Co. 
is planning for the construction of a 
transmission line to Whitney. 


Safety Harbor, Fla. — The Olds- 
mar Light Ice Co. will furnish 
electric energy for light and power 
purposes to the citizens and indus- 
tries of Safety Harbor. 


NORTH CENTRAL STATES. 


Cincinnati, O. — The Cincinnati 
Tool Co., which recently increased 
its capital stock from $20,000 to 
$100,000, is erecting an extension to 
its plant. 


Cincinnati, O.—The King Machine 
Tool Co. plans a two-story addition 
to its plant to cost $50,000. 


Cleveland, O. — The Oster Manu- 
facturing Co. has plans ready for a 
five- we factory building, 75 by 
138 ft. 


Cleveland, O. — The Baines Engi- 
neering Co. has acquired the plant 
of the Hinkle Manufacturing Co., 
Dover, O., for the mapufacture of 
power cultivators. 


Lima, O.—A contract for the in- 
stallation of a boulevard system of 
electric lighting on Main street from 
the Pennsylvania railroad tracks to 
the north side of the public square, 
and on High street from West to 
Union streets, has been awarded to 
the Westinghouse Electric & Manu- 
facturing Co., East Pittsburgh, Pa. 


Niles, O.—The Electric Alloy Co. 
has purchased a 150-acre site and 
will erect a steel plant. Power for 
the operation of the plant will be ob- 
tained from the Pennsylvania-Ohio 
Electric Co. 


Gary, Ind—The O. K. Giant Bat- 
tery Co., 515 Broadway, is receiving 
bids through Z. Erol Smith, 305 East 
55th street, Chicago, on an 11-unit 
plant to cost $660,000. 


Fort Wayne, Ind.— The Tokheim 
Pump Co. plans a new plant to cost 
about $15,000. 


Hammond, Ind.—The Eclipse Auto- 
matic Manufacturing Co. will build 
a one-story machine shop, 42 by 72 
{t., at an estimated cost of $12,000. 


Wammond, Ind. — The Overland 
Crane Co. has bought the plant for- 
merly used by the G. H. Hammond 
Packing Co. and will remodel it for 
the manufacture of locomotive cranes. 
P. J. McCain is the president of the 


“company. 


Kokomo, Ind.—The Kokomo Brass 
Works will build a one-story addi- 
tion, 132 by 137 ft., to cost $100,000. 


Portland, Ind.—The city has voted 
$120,000 in bonds for the construc- 
ticn of a municipal electric light 
and power plant. Address Portland 
Commercial Association, or Mayor C. 
©. Mitchell for further information. 


Benton Harbor, Mich.—The Sure- 
nec Machine Co. has plans ready for 
a two-story addition to its plant, 80 
by 100 ft. The estimated cost of the 
work is $50,000. 

‘Detroit, Mich—The Superior Ma- 
chine & Engineering Co., 51 East 


Fort street, will build a two-story 
plant, 100 by 120 ft. 


St. Johns, Mich—Plans are being 
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prepared for a municipal power and 
lighting plant, to cost from $240,000 
to $280,000. 


Chicago, Ill—The Designer Instru- 
ment Co. plans a three-story factory 
building, 40 by 60 ft., to cost $30,000. 


Chicago, IIL—A contract has been 
let to the Thomas G. Gage Co., 29 
South LaSalle street by the Common- 
wealth Edison Co. for the erection of 
a substation at an estimated cost of 
$25,000. 


Chicago, Ill_—The By-Products Co. 
will erect a plant at Crawford ave- 
nue and 3lst street at an estimated 
cost of $85,000 


Elgin, Ill. — The Elgin National 
Waich Co. has received bids and will 
soon award contracts on a group of 
four- and six-story laboratory and 
factcry building to cost $1,000,000. 


Rockford, Ill—The Thayer Piano 
Action Co. will build a two-story ma- 
chine shop to cost $15,000 


Taylorville, Ill.— The city is hav- 
ing plans. prepared for a municipal 
eiectric light plant. Address Mayor 
Dowery for any further information. 


Beaver Dam, Wis. — The F. Rass-’ 
man Manufacturing Co., _ manufac- 
turer of agricultural tools, is increas- 
ing its foundry capacity. 


Byrds Creek, Wis. — The Byrds 
Creek Electric Light & Power Co. 
will build a transmission Jine from 
Blue River to Eagle Corners, passing 
through Byrds Creek. 


Hilbert, Wis. — The city electric 
light plant was recently destroyed by 
fire. 


Milwaukee, Wis.—The George P. 
Dravo Co., 1195 30th street, manu- 
fecturer of super-heaters, has broken 
ground for a one-story, brick and 
concrete factory and shop addition, 60 
by 100 ft., to cost about $30,000, in- 
cluding equipment. 


Milwaukee, Wis. — The Richards 
Machine Co. will build a one-story 
addition, 32 by 46 ft. 


Milwaukee, Wis.—The John Oben- 
berger Forge Co. has increased its 
capital stock from $250,000 to $500,- 
C00 and will enlarge its plant. 


Oshkosh, Wis.—The Universal Mo- 
tor Co. will build a three-story of- 
fice. and machine shop, 75 by 120 ft. 
FE. H. Fahrney is the president of 
the company. 


Wabasha, Minn.—The Wisconsin- 
Minnesota Light & Power Co., a sub- 
sidiary of the American Public Util- 
ities Co., has purchased the Wabasha 
electric light plant. 


St. Louis, Mo.—The Eureka Brass 
= gg build a plant addition 50 by 
& ft. 


St. Louis, Mo. — The Standard 
Stamping Co. is receiving bids for a 
five-story plant, 53 by 60 feet, to cost 
$75,000, 


Meade, Kan.—The Artesian Ice & 
Light Co. has sold its plant to the 
city, bonds for the purchase having 
been voted at a recent election with 
only 10 dissenting votes. 


Mt. Hope, Kans.—The city p'‘ans 
the erection of a $15,000 electric light 
plant. W. B. Rollins, 209 Railway 
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Exchange building, Kansas City, Mo., 
is the engineer in charge of the work. 


SOUTH CENTRAL STATES. 


Louisville, Ky.—The Illinois Mal- 
leable Iron Co. has prepared plans 
for an annealing shop, 113 by 183 ft., 
and a foundry, 147 by 263 ft., as the 
first units of the plant. The company 
has a 42-acre tract with railroad con- 
nections. 


Memphis, Tenn. — The Memphis 
Gas & Electric Co. will erect a three- 
story booster station at a cost of 
$25,000. 


Gadsen, Ala—The Etowah Foundry 
& Machine Co., manufacturer of iron, 
biass and copper castings, will build 
a one-story machine shop. W. T. 
Murphee is the president of the com- 
pany. 


_Monroe, La. — The Cumberland 
Telephone & Telegraph Co. will re- 
build its telephone system at an esti- 


mated cost of $75,000. 


Conway, Ark.—The city will im- 
prove its electric light and water sys- 
tems, including the installation of 
new engine and generator. The im- 
provements will cost about $12,000. 


Bronco, Tex.—The Lovington Pub- 
lic Utilities Co., Lovington, N. M., 
will construct an electric light and 
power plant at Bronco. The com- 
pany is capitalized at $50,000. 


Gainesville, Tex.—Gainesville Tele- 
phone Co., is planning for extensions 
and improvements in its system to 
cost about $70,000. 


_ Houston, Tex.—The Peden Iron & 
Steel Co. has increased its capital 
stock from $1,000,000 to $2,500,000. 


Vernon, Tex.— The Texas Public 
Service Co., of which A. V. Foster, 
Toledo, O., is president, has under 
consideration extensions and_ im- 
provements to its electric light and 
power plant which will involve an ex- 
penditure of about $100,00. 


Wharton, Tex.—The electric light 
and power plant of the Texas Gas & 
Electric Co., recently destroyed by 
‘ie with a loss of $100,000, will be re- 
ult, 


Pawnee, Okla.—The common coun- 
cil has arranged for a bond issue of 
$100,000 for the establishment of a 
municipal electric light and power 
plant. 


WESTERN STATES. 


Oakland, Cal—The Bay Engineer- 
ig Co. has awarded a contract for the 
erection of a two-story shop build- 
ing, to be built at an estimated cost 
of $13,000. 


San Francisco, Cal. — The Bryon 
Jackson Iron Works is building a 
branch factory, 50 by 100 ft. Equip- 
ment will cost about $25,000. 


CANADA. 


Brandon, Man. — The Board of 
Trade will ask the provincial gov- 
ernment to take up the proposition 
of developing power for Brandon at 
Currie’s Landing, 8 mi. east of the 
city. 

Brockville, Ont.—The Ontario Hy- 
dro-Electric Power Commission will 
extend its power line along the river 
road east of Brockville. 


ELECTRICAL REVIEW 


Edmonton, Alta. — The Hayward 
Lumber Co., will install two 60-hp. 
motors in their new factory in East 
Edmonton. 

Kitchener, Ont. — Fhe Kitchener 
light commission is calling for ten- 
ders for the erection of a new hydro- 
electric distributing station of 4500- 
kw. capacity. 

Montreal, Que.—The plant of the 
St. Lawrence Welding Co., 138 In- 
spector street, was recently damaged 
by fire to the extent of $35,000. 


Thornbury, Ont.—The Thornbury 
Electric Lighting Co. is planning the 
erection of a plant to cost about 
$15,000. 

Toronto, Ont.—The Canadian Radio 
Corp., Ltd., is said to be planning for 
a local plant. The company was re- 
cently incorporated with capital stock 
of $5,000,000. Sir William McKen- 
zie and Abram C. Wisner head the 
company, which will manufacture 
electrical machinery and tools. 


Winnipeg, Man.—J. McDonald and 
Co. were awarded a contract by the 
council for stringing aluminum cable 
and the installation of porcelain in- 
sulators at $42.50 per mile for cable 
and $1.50 per insulator. 


Winnipeg, Man. — Officials of the 
Manitoba Electric Power Transmis- 
sion Commission announce that it is 
estimated there will be expenditures 
in development work this year ap- 
proximating $600,000, including the 
constructing of a power plant at Vir- 
den at an approximate cost of $75,- 
(00. 


Woodstock, Ont.—The water and 
light commission has selected a site 
on Ingersoll avenue for the erection 
of a substation. Supplies, including 
switching apparatus and a transfor- 
mer, will be purchased. 





INCORPORATIONS 


Milwaukee, Wis. — The M. & R. 
Manufacturing Co. has been incorpo- 
rated with capital stock of $25,000 to 
manufacture machinery operated by 
electricity. Benjamin J. Morgan, 
Harriet E. Rundle and Edwin K. 
Rundle, 3524 Highland boulevard, are 
the incorporators. 


Elgin, Ill. — The Elgin Machine, 
Works has been incorporated with 
capital stock of $10,000 to manufac- 
ture automobile parts and farm im- 
plements. Martin Skok, Oscar Lud- 
wig and Adam J. Stienke are the in- 
corporators. 


Toronto, Ont.—The Jones Motors, 
Ltd., has been incorporated with 
capital stock of $40,000 to manufac- 
ture motors, etc. William G. Jones, 
Wendell H. Osborne and others are 
the incorporators. 


Toronto, Ont.—The Beatty MclIn- 
tyre, Ltd., has been incorporated with 
capital stock of $100,000 to manufac- 
ture electrical appliances. Merril Mc- 
Donald, G. W. Adams and Edwin 
Smily are the incorporators. 


Toronto, Ont.—The Insulation and 
Moulded Products, Ltd., has been 
incorporated with capital stock of 
$80,000 to manufacture insulation ma- 
terial, etc. Alexander McKenzie, 
Alexander T. Davidson and others are 
the incorporators. 
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South Bend, Ind.—The Matthews- 
Banner Manufacturing Co. has been 
incorporated with capital stock of 
$200,000. Lewis C. Matthews, Wal- 
ter A. Mortenson and others are the 
incorporators. 


Cleveland, O. — The Lakewood 
Screw Machine Products Co. has 
been incorporated with capital stock 
of $10,000. M. Smith, K. G. Dean, 
H. G. Selby, F. W. Mould and S. A, 


Davies are the incorporators. 


Merion, Pa—The Philbrin Cory. 
Capital stock, $1,500,000. To mani- 
facture starting and lighting systems. 
Incorporators: Rowland S. Phillips, 
Kennett Square; Firman S. Houston, 
Wayne; and H. Boardman Hopper, 
Merion. 


Morgantown,.W. Va.—The Natioii1! 
Electric Service Co. Capital stock, 
$50,000. To operate an electric lig!it 
and power system. Incorporator:: 
Daniel A. Maurer, Walter E. Watkins 
and Dalton VanFleet, all of Fair- 
mont, W. Va. 





FOREIGN TRADE. 


Electrical Apparatus (32,863)—An 
importer in Switzerland desires to s<- 
cure an agency on a commission basis 
for the sale of electrical apparatus, 
agricultural machinery, tractors, auto- 
mobiles, foodstuffs, hide and leather, 
hardware, metals, tires, and surgical 
tools and instruments. Correspon: 
ence may be in English. 


Electrical Goods (32865)—An elec- 
tric company in India desires to pur- 
chase and secure an agency for elec- 
tric goods, such as wires, lamps 22‘)- 
230-volt; table fans 12-in., and 16-in.. 
alternating current, oscillating and 
other; and electrical fancy goods: 
hosiery, stationery, and fancy goods. 
Quotations should be given c. i. 
Karachi. Terms, credit on large or- 
ders, and cash for small orders. 


Electrical Goods (3289)—A mer- 
chant firm in Brazil desires to pur- 
chase and secure an agency for hard- 
ware, ironware, cement, coal, chem 
icals, dyes, cotton goods, chinaware, 
and glassware, arms and ammunition, 
electrical fittings, lamps, paper an! 
stationery, paints and_ varnishes. 
sugar-mill machinery, agricultural im- 
plements, automobiles and trucks, an< 
preserves. Quotations should be 
given c.if. Brazilian port. Usual ©! 
days’ credit terms desired. 








PROPOSALS 


ELECTRICAL WORK—Sealed pre 
posals will be opened in the office of th: 
supervising architect of the Unite: 
States Treasury Department, Washing- 
ton, D. C., at 3 p. m., June 28, 1920, fo: 
furnishing materials and labor for the 
construction of officers’ quarters, for 
the United States Marine Hospital, Sa: 
Francisco, Cal., including material fo: 
concrete, sheet metal work, ceramic tile. 
lumber, mill-work, painting, hardware. 
plumbing, heating, electric work, etc., i! 
accordance with drawings, specification: 
and bills of quantities attached thereto. 
copies of which may be obtained from 
the supervising superintendent of con- 
struction, room 403, post office and 
court house, San Francisco, Cal., or at 
the office of Jas. A. Wetmore, acting 
supervising architect, Washington, D. C. 
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Advertising and Good Will 


I am in receipt of a very interesting letter from Mr. Chas. A. Otis of Otis & Co., investment 
bankers, Cleveland, O., in which he comments on an article which recently appeared .in 
ELECTRICAL REVIEW under the heading, “Good Will as a Basis of Credit.” Mr. Otis says: 


“I think there can be no question of the great part which 
good-will today plays as a basis of credit, nor that the part 
which advertising in the broadest interpretation of the word may 
play in building up good-will, is only beginning to be thoroughly 
appreciated. 


“Some appreciation of its tremendous importance not only 
as a selling medium but as a constructive force in our national 
life, can be gained from a realization of the fact that to a very 
large degree today the education of our people, in matters not 
touching their individual tasks, is derived from the printed word 
as set forth in advertising. 


“I feel, therefore, that too much stress cannot be laid upon 
this subject. I have chosen to bring my comment to bear more 
upon the question of advertising than upon that of good-will, 
because I feel so strongly on the subject that I cannot overlook 
an opportunity to emphasize what I consider its basic im- 
portance.” 


Since writing the above Mr. Otis has been elected President of the Associated Advertising 
Clubs of the World, in a meeting held last week at Indianapolis, which was attended by over ° 
5000 delegates from all of the English speaking countries. This honor came to him entirely 
unsought and was a spontaneous expression of the appreciation felt for the consistent, construc- 
tive attiude which Mr. Otis has maintained for many years past on the subjects mentioned 
above. Mr. Otis has played a leading part in the upbuilding of business and he is in a position 
to state with more than ordinary authority what factors are most valuable in doing so. His 
judgment, therefore, is one to be respected and followed. 


C. A. TUPPER, PRESIDENT, 
INTERNATIONAL TRADE PREss, INC., 
CHICAGO. 

















ELECTRICAL REVIEW 





Vol. 76—No. 25, 








FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 











Connecticut Power Co. Increases Cap- 
ital Stock. 


The Connecticut Power Co. has in- 
creased its capital stock from $1,560,000 
to $3,750,000, the issue being divided into 
12,500 shares of preferred stock of the 
aggregate value of $1,250,000, and 25,000 
shares of common stock of the aggregate 
value of $2,500,000. This increase is sub- 
ject to further increase in accordance 
with the terms of the consolidation agree- 
ment of March 25, 1913, between the Con- 
necticut Power Co. and the New London 
Gas & Electric Co. The increase amounts 
to 15,000 shares of an aggregate par value 
of $1,500,000 on the capital stock now 
outstanding, or to an increase of 3500 
shares of the aggregate par value of 
$350,000 on the capital stock as fixed by 
the consolidation agreement. 





Montana Power Co. Surplus for Four 
Months Is $1,312,743. 


The consolidated income account of the 
Montana Power Co. for the four months 
ended April 30, 1920, shows surplus after 
taxes and charges of $1,312,743, equivalent 
after preferred dividends to $2.63 a share 


earned on the $43,407,500 dividend bearing 


stock. The statement follows: 

GROSS CATMINGE ... 5. occ so55ss sss ceytOneoe 
Pn EN EPR on couvauicewm oaeae 1,891,610 
SPRPE IRD 5 oS os ccs nee dunkeavles 3,270 


Interest and construction ....... "582, 
Surplus income .... oveeeeees $1,312,743 
Preferred dividends ............. 169,256 
Common dividends .............. 325,556 
MIMO Bans iw iein Doecemsawwsee $ 817,931 
Profit and loss surplus .......... 4,158,954 





United Light & Railways Co. and Sub- 
sidiaries. 


(Twelve months ended April 30, 1920.) 
1920. 1919. 
Twelve months’ gross.$10,700,220 $9,659.547- 
Net after taxes ...... 3,074,593 2,859,574 
Surplus after charges. 1'254/902 1,116,730 
Balance after preferred + 
dividends .......... 650,963 509,658 


International Railway Co. 
(Three months ended — 31, 1920.) 


920. 1919. 
Gross earnings ...... $2,418, 022 $2,147,287 
Net earnings ........ 482,641 352.985 
Total intome .<........ 330,273 225,408 
Surplus after charges 212,989 77,823 





Duquesne Light Co. and Subsidiaries. 


1920. 1919. 
ie ers $1,155,338 $1,037,495 
Net after taxes ...... 335,600 389,684 
Four months’ gross .. 4,981,756 4,225,965 
Net after taxes ..... 1,714,498 1,623,178 





American Power & Light Co. Sub- 


sidiaries. 
1920. 1919. 
April gross .......... $1,660,116 $1, 607 
Net earnings ......;. 626,456 9,964 
Twelve months’ gross.17 078, 040 14, 576" 616 
Net earnings ........ 96,821 5, 470, 654 





Republic Railway & Light Co. and 


Subsidiaries. 
1920. 1919. 

oe $ 659,568 $ 493,363 
Net after taxes ...... 155,384 115,775 
Total income ........ 182,184 147,829 
Surplus after charges 61,754 33,793 
Balance after preferred 

og ee 35,797 7,836 
Twelve months’ gross 6,916,361 5,704,956 
Net after taxes ...... 1,726.706 1,364,783 
Total IMCoMe ..52... 1,902,517 1,575,267 
Surplus after charges 506,750 262,811 
Balance after preferred 

GiviGends-.. 6656s 195,267 *48,672 


*Deficit. 


General Gas & Electric Co. Sub- 


sidiaries. 
1920. 1919. 
Bor) press... ..:...... $ 851,270 $ 694,885 
Net after taxes ...... 206,888 215,533 
Twelve months’ gross piney 8,314,316 
Net after taxes ...... 2,693,629 2,294,109 


Portland Railway, Light & what 74) Co. 


Pe $ 138, 52 $ 706, 244 
Net after taxes ...... 219, 282,314 
Surplus after interest 
oS ee ere 9,260 90,034 
Twelve months’ gross 8,717,040 8,095,204 
Net after taxes ...... 2,913,874 2,668,407 
Surplus after interest 
CRPOOS: aicak occ ciee 639,598 414,007 
Nashville Railway &. Light Co. 
1919. 
Rew) RIOR... i 505s culce $ 315. 46 $ 264,051 
Net after taxes ...... x 7,991 
Surplus after interest 
Co oS ee a 30,087 28,336 
Twelve months’ gross 3,388,042 3,081,964 
Net after taxes ...... 794,757 927,421 
Surplus after interest 
co Seen 194,011 324,543 
Texas Power & jaght orn 
1919. 
April @rope........5.<% 331. 0387 $ 259,377 
Net after taxes ...... 106,299 77,342 
TOTAL IMGOMC .05.60,+00 106,988 78,824 
Surplus after interest 
ee Pee 50,959 24,343 
Twelve months’ gross 3, 735, 958 1999,830 


Net after taxes 
Total income 
Surplus after 
charges 
Balance after preferred 
dividends 


Pennsylvania Utilities System. 


‘interest 
624,581 408,251 


376,081 159,751 


1920. 1919. 
ii RB ob os sox eitter “eS ,614 $138,007 
Net after taxes: :¢..,...-- 42,253 38, 581 


Utah Power & Light Co. 


1920. 
Po Or eee $ 531,390 
Net after taxes ..... 253,04 
Total income ........ 263,949 
Surplus after charges 123,735 


Twelve months’ gross 5,997, 412 
Net after taxes 60,387 
Total income 2,982,399 


Surplus after charges 1,323,866 


Balance after pre- 
ferred dividends ... 737,003 


Adirondack Electric Power 


April gross 
Net after taxes 
Surplus after charges 
Twelve months’ gross 1,901,165 
Surplus after charges 367,860 
Net after taxes 687,230 





1919 
$ 438,601 
221,865 
230,467 
88,975 
5,624,762 
2,960,379 
3,091,390 
1,362, WS 
37,193 
Cor 





190,115 
452,696 


Eastern Pennsylvania preailways Co. 
192 


PANE) “ORIN is bint. oa $ 158,075 
Net after taxes ..... 52,732 
Total income: «<0. .5 53,414 
Surplus after charges 28,551 


Twelve months’ gross 1,741,056 


Net after taxes ..... 461,567 

Total income ........ 471.612 

Surplus after charges 174,657 
Dividends. 


1919 
$ 129,172 


16,341 
1,330,004 
316,156 
330,919 
47,809 


The Standard Gas & Electric ge has 


declared its regular dividend of 2% 


on its 


preferred stock, payable June 15 to stock- 


holders of record May 29. 





The Arkansas Valley, 
Co. has declared its regular 


Light & 
quarter); 


Powe 


dividend of 13%,% on the preferred sto: 
payable June 15 to stockholders of recor! 


May 29. 


The Oklahoma Gas & Electric Co. has 
declared its regular quarterly dividend of 
1%% on its preferred stock, payable Jun: 


15 to stockholders of record May 


29 








WEEKLY 


ING ELECTRICAL COMPANIES. 


COMPARISON OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 


Quotations furnished by F. M. Zeiler Co., Rookery Bldg., Chicago. 
: Div. rate. Bid Bid 
Public Utilities— Per cent. June 8. June 15. 
Adirondack Electric Power of Glens Falls, common........... rate 6 10 10 
Adirondack Electric Power of.Glens Falls, preferred.......... 6 70 70 
American Gas & Electric of New York, common............. 10+extra 98 105 
American Gas & Electric of New York, preferred........... ee 6 37 37 
American Light & Traction of New York, common.......... WET 139 135 
American Light & Traction of New York, preferred........... ee 6 80 SI) 
American Power & Light of New York, common............ ... 4 50 50 
American Power & Light of New York, preferred............... 6. 65 65 
American Public Utilities of Grand Rapids, common........ See 9 pier 4 4 
American Public Utilities of Grand Rapids, preferred....... eR 7 13 12 
American Telephone & Telegraph of New York ............. ari Tae 102 103 
American Water Works & Elec. of New York, common....... Sa a 2 2 
American Water Works & Elec. of New York, particip.......... 7 6 5 
American Water Works & Elec. of New York, first aie gi Ae oa $7 36 
Appalachian Power, COMMON. ........-.. ser sercescevcnrecees yet 2 2 
Appalachian Power, NE no 58 ora Ss Snig k's a6 oe bi oab oso aiy ase Mak A 7 ‘44 15 
Cities Service of New York, COMMON... ..5..icccccececcseceen +extra 330 325 
Cities Service of New York, preferred...............-..0.008- <ss 6 65 64 
Commonwealth Edieon OF CHICABO occciecscccccccesccce sevens AGE 8 102 100 
Comm. Power, Railway & Light of Jackson, common......... Cae 18 18 
Comm. Power, Railway & Light of Jackson, preferred....... a 6 39 39 
Federal Light & Traction of New York, common............-... oa 6 G 
Federal Light & Traction of New York, preferred............ ae 41 41 
Middle West Utilities of Chicago, common.................. eat a 18 18 
Middle West Utilities of Chicago, preferred..................- SF ‘ 31 33 
Northern States Power of Chicago, common...............+.+. , 36 35 
Northern States Power of Chicago, preferred................ ex.div.7 77 78 
Pacific Gas & Electric of San Francisco, common............- DS Ts 58 58 
Public Service of Northern Illinois, Chicago, common......... ee 7 76 76 
Public Service of Northern Illinois, Chicago, preferred........ as 6 79 79 
Standard Gas & Electric of Chicago, common.............+. 4. o 13 3 
Standard Gas & Electric of Chicago, preferred..............- 6 36 35 
Tennessee Railway, Light & Power of Chattanooga,common.,,,_ .,. 1 1 
Tennessee Railway, Light & Power of Chattanooga, Se ree 4 6 3 3 
United Light & Railways of Grand Rapids, common.:...... pet 4 18 18 
United Light & Railways of Grand Rapids, preferred....... BEE. 6 55 55 
Western Power of San Francisco, common ........-...es46. AA rl 14 14 
Western Union Telegraph of EE “RR RE eae fe extra 82 82 
Industrials— : 

Electric Storage Battery of Philadelphia, common.............. 4 103 103 
General Electric of Schenectady ........... cece cece seve sere tene 8 180 178 
Westinghouse Electric & Mfg. of Pittsburgh, common ....... ..., q 55 54 
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The Week’s News in Briet 


For Busy Readers 


New York State Contractor-Dealers Meet.— 
The annual convention of the New York State 
Association of Contractors and Dealers was held 
at Utica, N. Y., June 24-25, with a large attend- 
ance of delegates from all parts of the state. 


Electrical Exports. Fall Off in April.—Electri- 
cal exports for April, as compiled by the United 
States Bureau of Foreign and Domestic Com- 
merce, totaled $6,954,350, or $777,691 for April, 
1919, when the total exports amounted to $7,732,- 
041. 


Iowa Section, N. E. L. A., Holds Convention.— 
The nineteenth annual convention of the Iowa 
Section of the National Electric Light Associa- 
tion was held in Colfax, Ia., June 23-25. A full 
report of the convention will be given in next 
week’s issue. 


Chicago Street Railways Get Higher Fare.—The 
Public Utility Commission of Illinois has 
granted an eight-cent rate of fare to the Chicago 
surface street car lines, effective July 1. The 
increase is a temporary one until such time as the 
commission can determine what permanent rate is 
necessary to allow the company to operate. 


President Wilson Signs Water-Power Bill.—It 
was announced at the White House that Presi- 
dent Wilson had signed the water-power bill. 
The measure was passed on the final day of Con- 
gress and the President affixed his signature to 
it under a ruling by Attorney-General Palmer 
that he had until 10 days after the adjournment 
of Congress to act. 


Restoration of Credit Electric Railways’ Task. 
—John H. Pardee, president of the American 
Electric Railway Association, in an interview 
declared that the restoration of credit was the 
principal task of the electric railways at the pres- 
ent time. 


Wireless Telephony to Aid Talking Moving 
Pictures——A report from France is to the effect 
that a French expert, who is unnamed, has de- 
vised a method whereby wireless telephony will 
be used to make perfect the manufacture of 
talking moving pictures. 


Chicago Civic Organizations Appeal for Utili- 
ties Relief.—A petition signed by eight civic clubs 
and business organizations of Chicago was pre- 
sented to the Illinois Public Utility Commission 
last week asking that necessary relief in the way 
of increased rates be given the public utilities of 
Chicago and vicinity. 


Pennsylvania Contractors Hold Meeting.—A 
large attendance marked -the electrical “get-to- 
ge‘her” meeting of the Pennsylvania State Asso- 
ciation of Electrical’ Contractors and Dealers, 
held at Pittsburgh, June 23-24. Addresses: were 
made by William L. Goodwin, Samuel A. Chase, 
H. B. Kirkland and others. 


Invents Device to Transmit Pictures by Wire. 
—T. H. Anderson, of Copenhagen, Denmark, is 
said to have invented a device which enables the 
transmission of pictures and sketches by cable 
or wireless over long distances. It is said that 
any wireless telegraph or telephone system can 
be used and that the cost’ of working it is low. 
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Copper wire depends on the purity of y PS aillmne 


the copper and on the method of draw- 
ing for its quality. 


Anaconda copper wire is made from B. 
& K. brand electrolytic copper, of an 
average conductivity of 100.75% Mathi- 
essen’s Standard and a metallic impurity 
content of less than 1/100 of 1%. 





“2, 
Anaconda’s wire drawing methods are I OM Ore 
most up to date. Every step in the man- fi ° 
ufacturing process is carefully checked lo ‘inished 
by rigid self imposed tests. 
product 
























SUBSCRIPTION — United 


States, $3.00; Canada, 
$4.00; Foreign, $6.00 per 
year. Single copies, 10 
cents. 





NOTE—Additional Zone 
Postage: 1st zone, 54c; 
2nd zone, 54c; 3rd zone, 
65c; 4th zone, 88c; 5th 
zone, 99c; 6th zone, $1.10; 
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The Kingsbury 
thrust bearing car- 
ries enormous 
loads per square 
inch of area be- 
cause of the self- 
adjusting segments 
/ which set them- 
Vf selves at an angle 
Mf with the plane of 
Wor the thrust disc, 
eorresponding te 
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the surfaces. 
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End Thrust— 


And The Kingsbury Thrust Bearing 


Advertisement No. 5—Feature No. 5 


worn. 


The strictly double-flow turbine, in which the steam divides equally and flows in both direc- , 
tions from the center, has no end thrust. 


Other designs have end thrust, and means must be provided to counter-act the thrust so that 
the rotor will remain in its ,correct axial position. 


The Kingsbury Thrust Bearing, used on all Westinghouse turbines in which there is end 
thrust, possesses a Snypee of dependability exceeding any construction ever employed in this 
country. 




















500 Ibs. per sq. in. may be carried in- 
definitely. : 


5000. Ibs. per sq. in. have been carried ex- 


perimentally. 
Installed on the Westinghouse Steam .Tur- 
~~ bine, the pressure commonly carried is 


about 300 lbs. per sq. in. 


The illustration shows the construction of 
this bearing. 


The extraordinary ruggedness and reliabil- 
ity of the Westinghouse Steam Turbine are 
due to the thoroughness with which every 
detail has been carried out and the large 
factor of safety employed in its design. 


~ 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 
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For Industrial Service 

















Tank Removed 
Closed. 


Three-Pole Indoer Wall-Mounting Type H Oil 
Circuit Breaker, Plain Automatic Overload, or 
Plain Undervoltage Trip. 


Westinghouse Type H Oil Circuit Breaker 


Tank Removed 
Open. 





A simple but reliable low priced, 
Oil Circuit Breaker of considerable 
interrupting capacity, for use on 
Industrial Circuits. 

These breakers are used on branch 
feeders for automatic control, and 
protection against heavy overloads 
and short circuits, in connection with 


other motor starting devices. 

As motor starters, they combine 
full automatic overload trip, inverse 
time limit and undervoltage release 
protection with the interrupting ca- 
pacity of a circuit breaker. 

For voltages up to 2,500 alternating 
current, capacities up to 100 amperes. 


Full description in Miniature Catalogue 1-C-1 


Westinghouse Electric & Manufacturing Company, East Pittsburgh, Pa. 
Sales Offices in All Large. American Cities 





























Three-Pole, Weatherproof, Outdoor Mounting 
Type H Oil Circuit Breaker, Undervoltage and 
Full Automatic Overload Trip, with Adjustable 


Inverse Time Element. 


Westinghouse 


Three-Pole Indoor Wall-Mounting Type H Oil 
Cireuit Breaker, Full Automatic Overload and 
Adjustable Inverse Time Element. Tank Removed. 


Three-Pole Indoor Wall-Mounting Type H Oil 
Circuit Breaker, Full Autematic Overload Trip, 
and Adjustable Inverse Time Element. 
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On Wood Melding 
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_ On Metal ne. 











On Pipe Taplets 





No. 50724 


HE “‘Paiste”’ line of Wiring 

Materials is so extensive, so 
complete, that it can be adapted 
to meet every requirement of 
architect or electrical contractor. 
Wherever high grade work 1s to 
be done, there ‘Paiste’? Wiring 
Materials will give the best service. 


For a quarter century “*Paiste’’ 
Wiring Materials and ““H & H”’ 
Switches have never fallen below 
the high standard set for them 
at the outset. And this standard 
has steadily risen during the years. 


THE HART Go HEGEMANMFG Lo. 


Hartford, Conn. U.S. A. 














| “DAT ST ead 


Wiring Materials 
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have for years cut 80% out of the annual 

fuse maintenance costs of all industries Insist on these 
. marks of official 

using electrical energy. 

The simple, accurately rated, inexpensive Econ- 


omy “Drop-Out” Renewal Link is easily and 
quickly replaced when a fuse is blown. 


In the higher capacity. fuses, multiple Economy : 
“Drop-Out” Renewal Links are used, as shown hes yah 
in the illustration. 

The Winged Washer adds to the ease and con- 

venience of renewing the fuse. 


Extra heavy brass end caps, knurled and thread- 
ed, complete the fuse assembly. 


ECONOMY renewable FUSE was the first 
fuse using an inexpensive bare renewal link 
for restoring a blown fuse to its original ef- The /abel on the fuse 


ficiency to gain full Underwriters’ Approval 
IN ALL CAPACITIES. 


Buy Economy Fuses and Economy “Drop Out” Re- 
newal Links from leading electrical jobbers and dealers 


ECONOMY FUSE & MFG. CO. 
wiv: CHICAGO, U.S.A. 


y eames Fuses are also made in Canada at Montreal 


me ele}, [ol k am 
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~ Dings Magnetic Separator Co., 


Milwaukee, Wisconsin 


Maintaining a policy that calls for “the best 
material possible,” the Dings Magnetic Separa- 
tor Company has standardized on “Rockbestos.” 
(Asbestos covered magnet wire.) 


This dependable winding has helped to build 
up the enviable reputation of the efficient Dings 
machine and helped make possible its manufac- 
turers’ guarantee of its mechanical and electri- 


cal perfection. 


In “Rockbestos” you have unquestioned as- 
surance against burn-outs from any cause. It 
makes negligible all considerations of break- 
downs and of costly rewinding. 


“Rockbestos” enjoys the prestige based on 
daily increasing use by some of the nation’s 
best known concerns. For magnets, motors, 
solenoids, transformers and _ electro-magnet 
windings of all descriptions, they cordially rec- 


ommend it. 


CORPORATIOND> 


NEW HAVEN, CONNECTICUT 
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Efficiency and Soumnen-- That Exactly WS 
Electric Industrial Vehicles Are For *. 


bei 
Such machines as the above, operated by one man, are solving haulage and carry- > aa 
ing problems today, large and small, all over the country. They are cutting oe | 
costs, increasing the amount of goods moved and simplifying the labor problem. 


The “Tronclad=Exide”’ Batter: 


x 


Unlike any other Storage Battery in the Work 


has contributed in a large measure to the success of the Electrical Industrial Vehicle. 
The ** FroncladsExide ’? Battery combines. all the advantages of any other storage battery as ee 
well as advantages of its own. Into it is built the power-ability, the ruggedness, the life and the a 
efficiency which are absolutely necessary to satisfactory industrial vehicle service. cee 
e “ fronciad=Exide” has been tried out in this class of work for a period of over eight years— : 
it has absolutely proved its right to first place for this service by its performance in: 
actual service. 


Write for copy of our booklet “Facts,” from 1874, and list of truck manufacrurers. 


THE ELECTRIC STORAGE BATTERY CO. 


The largest manufacturer of storage batteries in the world 
1888 PHILADELPHIA, PA. 1920 


New York Boston Chicago Washington Denver San F rancisco St. Louis 
Minneapolis Cleveland Atlanta Kansas City Pittsburgh Detroit ~ Rochester 
Special Canadian Representatives; Chas. E. Goad Engineering Co., Ltd., Toronto and Monteaal 
+ The Pare a *, zs Batteries are made by this Company for every storage battery Purpose 
- Positive Plate 
Different from every . 


THE ELECTRIC STORAGE BATTERY CO. <>) 




















us", 








June 26, 1920. ELECTRICAL: REVIEW 











Youngstown Safety 
Limit Stop 


























al. travel. of: ‘metor: driven’ hoists. - 
| mills all over the’ country. 


-- within six inches. 








~ 


~The .Yotingstown Safety Limit Stop is used to prevent the over 
“Tt is: built: for-hard work: and thousands are installed in steel 
Dynamic braking stops the hook with any load at any speed 


It is automatically reset by throwing the hoist controller handle 
to the;.“‘down’’ direction. 


Write for Bulletin mien 


THE ELECTRIC CONTROLLER & MFG. CO. 


NEW YORK~5O CHURCH S CHICAGO-CONWAY BLDG. 
PITTSBURG~ OLIVER BLDG, + eee oe BANK BLDG 

AND BLDG. Les inanias-<¢ thowss.nuSencrou nud SEATTLE-s24 1S“ AVE.SOUTH 
j DENVER SALT LAKE CITY-0O.H. DAVIDSON EQUIPMENT COMPANY. 
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READY NOW! 


The New Directory 
Corrected to May 1, 1920 








So arranged that you have in an 
instant the name of the president, 
superintendent, manager or pur- 
chasing agent of any cement, 
gypsum or lime manufacturing 
concern or sand, gravel and 
crushed stone plant, in the United 
States or Canada. 


Accurate information of the 
capacity and variety of products 
of any plant is available ina 
moment with a brief description 
of the equipment in use. 


AN ACCURATE MAILING LIST 


The Fourteenth Edition, 1920 Directory of Cement, 
Gypsum and Lime Manufacturers is pocket size, 
leather bound. 


It contains 460 pages of addresses, production data, 
and equipment in use by every producer in the 
United States or Canada as well as a host of other 
valuable information arranged in a manner that 
makes it instantly available. 


It presents a handy ready reference use for 
salesmen. 


The information given covers: 

Cement Mills and Their Locations; Officers and 
Department Heads of Cement Companies; Cement 
Brands; Gypsum and Lime Manufacturers; Sand, 
Gravel and Crushed Stone Producers, covering 
Limestone, Basalt, Sandstone and Granite; Mis- 
cellaneous Stone Quarries; Complete Buyers” 
Guide of Machinery and Supplies, and Other 
Indispensable Data. 


This is the most complete and accurate 
Directory issued. 


The 1920 Edition, Directory of Cement, Gypsum and 
Lime Manufacturers will be sent post-paid to any 
address at $2.50 each. Send in your order for the 
number required that they may be sent among the first. 


INTERNATIONAL TRADE PRESS, Inc., 235 Monadngck Block 
HOUHEAUEARUEAOUESAUTEAUEAGUOEANUGGNUNEAUOEEDIEGDUGGNUEGEGUOOGUOGGONESOUESNUGENUNESUNEGDOGSNNOGNUNENUEESDOGSOGENUNESUNOGNOGGOOOGODNOADNOGDONEOUOEAROGADNNGONNGOUNNNE 
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TYPE F-6 


Oil Switches and Circuit Breakers 


AMPERES 
800 


Its Popularity is Increasing 


Facilitates inspection and reduces time of interruptions to a minimum. The 
units are rigidly built, compact and interchangeable. 


The high speed of operation and high head of oil overbreak makes the type 
F-6 an ideal switch for heavy duty. 


Furnished complete with framework. See Bulletin 435. 


Condit Electrical Mfg. Co., South Boston, Mass. 


‘Manufacturers of Electrical Protective Devices 


Akron, Ohio. Chicago, Ill. Jacksonville, bag _— a, La. Seattle, Wash. 
Albany, N. ¥. Cincinnati, Ohio Kansas City, M 


York City, N. Y. St. Louis, 
Buffale, N. Y. Cleveland, Ohio. Los Angeles, Calif. Philadelphia, Pa. 
Charlotte, N. C. Dal.as, Texas. Miami, FT: 


Mo. 
Salt Lake City, Utah. 
a. Pittsburgh, Pa 
Detroit, Mich. Minneapolis; Minn. 


a. Washington, D.C. 
San Francisco, Calif. Youngstown, Ohio. 


Northern Electric Compomy 


Montreg1 Halifax Ottawa Toronto Winnipeg Regina 
London Vancouver Calgary Edmonton 
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| Meadows Washers Make Happy Families 


The ease, speed and efficiency with which a Meadows Power Washing | 
Machine does the week’s washing not only makes Mother happy—it 
makes the whole family feel better. Laundering clothes to snowy 
whiteness is easy when the laundering is done the Meadows way. 

Meadows Power Washing Machines have these features, many of them exclusive: 


Swinging Reversible Wringer—Foot Pedal Safety Control—All Moving Parts En- 
closed—Dolly Type Washing Principle which washes clothes quicker, cleaner, better. : 


| Meadows Washers make happy dealers. They sell on sight, which means a quick | 
turnover. They give lifelong satisfaction to your customers. 

Supplied for either electric or belt power. Write for : 

descriptive literature and dealer proposition. 

| Meadows Manufacturing Company 

| 30 Bell Street Bloomington, Illinois — 
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The nation over, Northern White Cedar Poles have 
proved to be the basis for economy in pole line con- 
struction. 
They are light, easily handled and 
transported, reducing labor costs. 
Their strength eliminates loss by 
breakage. 
Their long life spells minimum per 
annum cost. 
The lines shown below are carried 
at a minimum _ per annum cost on 
Northern White Cedar Poles. 








7 
a 


by 


PT RCL EE Eo 


¥% 


See Fh aa % 





No. -1 anaren Ne rthern White Cedar 
Poles in lines of the Columbus Rail- 
wage. Power & Light Co. at. Columbus, 


No. 2 shows Northern White Cedar 
Poles in lines. of the Empire Gas & 
Fuel Co. at Bartlesville, Oklahoma. 
-No..--3- gives a-lead-in the lines at 
Evanet fis. Indiana. 
“No)} 4 shOws a Northern. White Cedar 
Pole line in Dallas, Texas. 

For further data write 


Northern White Cedar Association 
~Lumber Exchange Minneapolis 
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Nineteen years on Broad- 
way, Toledo, O., without 
rep ents prove the low 
cost of Western Red Cedar. 
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ITHOUT a single replacement, without even being 

painted, and with a minimum maintenance cost, Western 
Red Cedar Poles have stood on Broadway, Toledo, Ohio, for 
over 19 years. 





Under similar conditions these poles have stood for 18 years 
on Curtis Street in the same city. : 

















For 21 years they have stood in the lines of the Wisconsin 
Telephone Company at Green Bay, Wisconsin. 








The initial cost of these poles is nothing compared to the serv- 
ice rendered. 


They carry the lines of the telephone company of Toledo with 
absolute safety. They create no adverse criticism against over- 
head construction because of their unsightliness. They inter- 
fere with no rights-of-way, and additional lines can be strung 
/on them with no expensive additions. save, perhaps a cross-arm. 
Butt-treatment in accordance with W. R. C. A. specifications, 
materially increases their life. 


It is on this basis that the low cost of WESTERN RED 
CEDAR POLES has been established. 


Do you know what the six vital pole requirements are? 








Glance at the panel to the right. 


Do the poles in the lines of your company meet all of these re- 
quirements ? 


‘Is your company anxious to establish a reputation for unin- 
‘terrupted services? 


‘Are you aware that this cannot be done unless poles of the 
‘character of WESTERN RED CEDAR are employed? 


Send for our previous advertisements run in late issues of lead- 
ing electrical magazines. 


: earn how Western Red Cedar has proven itself to possess all 
of these vital requirements. 


WESTERN RED CEDAR ASSOCIATION 
PEYTON BUILDING 


SPOKANE, WASHINGTON 


Ez CEDAR 


TRANSMISSION _ 
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ears 














genes 7% H. P. constant speed motor with 
the 3-Speed Chain Drives pictured below, 
replaces a 15-H. P. motor with friction, vari- 
_able-speed belt drive. 


















The Charm of Studying 
An Advertisement 
























picturing a_ successful achievement lies in the vision it brings of the possibilities of adaptation for over- 
coming deficiencies, improving quality, increasing production. The lowering of cost. 
In these strenuous times early specifications of requirements are very desirable to insure prompt deliveries P a ¥ 
Largest Manufacturers of ; 
MORSE CHAIN CO. [jtsest Manufacturers of TTHACA, N. Y. “ 
MORSE ENGINEERING SERVICE ASSISTANCE WITHOUT OBLIGATION ~ 1 de\F 
Address Nearest Office 5 
Baltimore, Md....1402 Lexington Bldg. Atlanta, Ga. : 
POCORN, “MARS ..6 2c 00 cat sess 141 Milk St. Earl F. Scott, M. E., 702 Candler Bldg. a \ 
' Chicago, Ill. CameGe ci o<ccs st Jones & Glassco, Reg’d : ’ 
Merchants Loan & Trust Bldg. Montreal, St. Nicholas Bldg, 
Detroit, Mich..... 1003 Woodward Ave. Toronto, Traders’ Bank Bldg. 
Charlotte, N. C. Kansas City, Mo. 
404 Commercial Bank Bldg. Morse Engineering Co., Finance Bldg. 
New York City Minneapolis; Minn. 
50 Church St., Hudson Term. Bldg. Strong-Scott Mfg. Co., 413 Third St., 
Philadelphia, Pa....302 Harrison Bldg. 8S. St. Louis, Mo. 
Pittsburgh, Pa..... Westinghouse Bldg. , . Morse Engineering Co., Chemical Bldg. 


San Francisco, Cal....Monadnock Bldg. * 
““MORSE”’ is the Guarantee Always behind our Service, Efficiency and Durability 


% 
v 
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The advertising behind the 
HUGHES ELECTRIC RANGE 


This is only a suggestion of the methods we are using in helping the Central 
Station man put over the Hughes Electric. The advertisements reproduced here 
_ show the general type of Hughes advertising that is appearing this year in the 
Saturday Evening Post, the Ladies’ Home Journal and Good Housekeeping. 


If you are not getting your share of the business being developed by this advertising let us 
go over the Range situation with you. Write the Range Department at our Chicago office. 


EDISON ELECTRIC APPLIANCE CQ., Inc. 
a ; Chicago | : 
New York Hngeii Ontario, Calif. Ee Atlanta 
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Making Useful Things More Useful 











In 
Industry 
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MONG the many ‘‘Things More Use- 
ful,’’ a small but important one is the 
Benjamin 903 Swivel Attachment Plug. 
Whereverthere isanelectricalappliancethere 
is a place for one of these handy little plugs. 


It Keeps Kinks out of Cords 


— because it screws into the socket without 
twisting or turning the cord. An ingen- 
iously devised shell which contains the screw 
threads swivels upon the plug proper and is 
held by a bushing from slipping up on the 
cord—thus the shell is the only part of the 
plug that turns and the plug itself goes into 
the socket as straight as a bayonet, never 
disturbing the cord or the appliance. 


There are 903 Swivel Attachment Plugs for all purposes, 
from heavy asbestos heater cord and flexible armored 
cable to the smallest cord in use—plain or reinforced. 
All 903’s fit Edison Screw Base Sockets or Receptacles. 


Remember the standard, in our millions of homes, is 
the Edison medium screw base, whether in lamp sockets 
or wall receptacles. The Benjamin 903 Swivel Attach- 
ment Plug fits any Edison Screw Base Device. It is the 
least complicated, the easiest to use, and the logical 
Plug with which to equip an electrical appliance. 


For information, write the Advertising Department 
806 W. Washington Bivd., Chicago 


BENJAMIN ELECTRIC MFG. CO. 


Factories: Chicago and Desplaines, III. 
Sales and Distribution Offices: 
247 W, 17th St., New York 806 W. Washington Blvd., Chicago 
580-582 Howard St., San Francisco 
Benjamin Electric Mfg. Co. of Canada, Ltd., Toronto, Canada 
The Benjamin Electric, Limited, London, England 


Makers of Things More Useful 
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The Macey Company, Grand Rapids, Mich. 
=e 


An Unusual Photograph of an 
ABolite Installation 


The above is truly a remarkable photo- 
graph of a lighting installation. It is unre- 
touched and shows clearly the uniform dis- 
tribution of light possible with the use of 
ABolite Reflectors. 


Notice the absence of sharp shadows, 
the absence of contrasty high lights and 
shadows on the working plane, and the general 
pleasing appearance of the room. 


Let Adams-Bagnall engineers plan a 
Four types of reflectors; RLM, Shallow 


lighting layout for your plant. Dome, Deep Bowl and Angle Bowl— 
eee ee ii — 

7 types of holders and three additiona 

Wnite for Catalog No. 175 types of one-piece neck construction— 

for Industrial Plants, Sign Illumina- 

tion, Show Windows, Roadways, Side- 


ADAMS-BAGNALL ELECTRIC CO. wis rd Cin 
CLEVELAND otors—Gyro Fans. 


Ching - : : 29 E. Madison Street 






we 




















ABolite Reflectors 
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Where Are Pon. Using” } ; 
C-H Type M Brakes? : 


The 
brake. 
a seco 
operat 
used \ 





The Latest Design of C-H Type M Brake 156 O 


Hundreds are being used in all « The overall height is only a trifle foal 


kinds of hoists, cranes, and elevators over the brake wheel since the latest JK bmar; 
—in mines, steel mills; and--other design has the magnet armature built fi-H Ty 
industrial plants. as an integral part of the arms carrying [Boom h 
The small amount of space required, _ the brake shoes. Capacities from 1 to Mere ar 
and the ease of adjustment make them’. 300 H. P. are made in Sizes from 8-inch 
the choice as standard in hundreds of to 30-inch. 
plants. The coal tipple application 
below is a typical installation in 
mine work. One workman who 
operated a hand brake at the sig- 
nal of the scale room man has 
been eliminated by use of this pe. eae a) Bp ipiosion: 77 F 
C-H Electric Brake. i a ae | || ee 















Public 
tions, met 
distributi 


Eh See 
¥ Ee, 
Se ran 
eee 


trict Offi 
erminal Bi! 
Chicago: 32: 
tsburgh: 






C-H. T: M Brake insta 
Coal Tipple fe Sterling © 
Salineville, Ohio, and used as Holl 
Brake on Weigh Pan. This app 
tion made it possible to eliminate ol 
man who formerly operated a ii 
brake. 
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The 150,000 pound gantry crane 
at the Newark Shipyard has all its 
motors equipped with C-H type of 
brakes. 


The 00m motor is 35 H. P. with a 14-inch 
brake. he winding drum motoris equippe‘l with 
asecon brake, and the third is a modified type 
operated by a lever from the crane cab and is 
used with a 5 H. P. motor operating the “swing.” 


156 On One Boom Hoist Job 


, All the motors on the huge 75-ton 
rtf mntry crane at the Néwark Bay shipyard of the 
kubmarine Boat Corporation, are equipped with 
-H Type M Brakes: On every one of the 56 
Boom hoists on the 28 shipways of this yard 
there are three C-H Brakes of. this type. 


New Booklet 


Publication 850, giving complete description, illustra- 
tions, methods of application and other data, is ready for 
istribution. Any district office will send you a copy. 


THE CUTLER-HAMMER MFG.-CO. 


WORKS: MILWAUKEE AND NEW YORK 


strict Offices: New York: Hudson Selling Agents: H. B. Squires Co., 
erminal Biig. (50 Church St.); San Francisco: 583 Howard St.; 
hiceago: 32:5; No. Michigan Ave.; Los Angeles: 206 So. San Pedro St.; 
ttsburgh: Farmers’ Bank Bldg.; Seattle: 552 First Ave. So.; General 
gston: 77 Franklin St.; Philadelphia: Machinery Co., Birmingham, Ala.: 
ommonwealth Bldg.; Cleveland: Brown-Marx Bldg.;H.L.Vaughan, Denver, 
fuardian Bl.iz.;\ Cincinnati: Gwynne 1710 Glenarm St.; L. Brandenburger, 
Bldg; Detroit: 905 Kresge Bldg. Salt Lake City, 59 West Broadway. 


aVat fava’ 


ta¥av ava’ 


~ wae T avatars 


c 


i bien 
BE WR gg 


At the Newark shipyard of the Submarine Boat Cor- 
poration all of the 56 Boom Hoists on the 28 shipways 
are equipped with C-H Brakes—168 in all. These are 
used with the boom, winding drum and swing motors, 
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kk When the Foot-Candle M 


says: “Improve the Lighting—!” 














The Bowl Enameled Mazda 
C Lamp in the R.L.M. Dome 
Reflector meets the great 
majority of industrial light- 
ing demands. 


If you want to know instead of guess 
about lighting; if you want to help 
promote higher standards of lighting in 
industries ; if you want to be equipped 
to serve and advise customers and 
clients, you need a Foot-Candle Meter. 


As simple to use as a ther- 
mometer. Sold at cost price 
of $25.00 through any sales 
office of Edison Lamp 
Works of General Electric 


Company. 


ISING standards of lighting intensities 

for increasing production in industries 
demand the use of larger lamps. As the 
size of lamps is increased there is a greater 
brilliancy of light source and additional 
precaution must be taken to insure diffusion ° 
and to avoid glare. : 


The Bowl Enameled Lamp was developed 
for this purpose. It has a considerably 
lower brightness than other forms of 
diffusing bulb lamps and therefore gives far 
better diffusion and can be viewed with a 
greater degree of comfort. 


The R. L. M. Standard Dome Reflector 
efficiently directs the light on the work and 
shields the eye from that part of the lamp 
not covered by the diffusive coating. 
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Your alternators if run at a constant average speed can perform 
the function of a timekeeping device. 





The Warren 
Master Clock 


This device comprises a high- 
grade pendulum clock and a 





C-4 Curve Drawing 





Instruments 





A W miniature roma syn- 

chronous motor. Each oper- 

arren ates, Sige mayer yond a hand 

on the dial of the master- 

Master Clock clock. When the frequency 

> : : : is correct, both hands move 

in your generat ng station enables the at the same rate. The oper- 

: : . ator simply adjusts speed so 

G-2 and CS operator to easily maintain the generator that the hands will always be 
Demand Meters speed at a constant average value together. 


After establishing uniform . average 

speed with the aid of this clock you can 

then use General Electric Graphic In- 

struments, Demand Meters, Flow Me- 

ters, etc., equipped with the Warren 

Synchronous Motor, instead of the — Drop our nearest office a 
line if you are interested 


PS-8 Demand Meter familiar spring-driven clock, and from and you will be sent de- 
such instruments — scriptive bulletin. 





_—obtain better time keeping qualities, 
—eliminate winding, 
—obtain synchronized records, 


—obviate much of the attention a 
spring-driven clock demands. 





Flow Meter 


Warren Synchronous Motor 
(3 Size) 


Electric 
any %28s2 







General@& 


General Office COME 
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Where to Get G-E Service— - : 


Quick service is best obtained from the nearest G-E 
sales office, distributing jobber, or foreign representative 






For Business in the United States 


G-E Sales Office G-E Distributing Jobber 
Alabama, Birmingham..........Matthews Elec. Supply Co. 
ee a eer ee eee 


California, Los Angelest........ Eneite States Electric Co. 

California, Oaklandt............ acific States Electric Co 

California, San Francisco§f...... Pacific States Electric Co. 

Colorado, Denv ss A See Se ee a — & Bolthoft Mfg. & 
up 


I ooo ig sdsfouss o's.s Ga taw cpa be sewccevcees 
ERE Pe Pe Pr eee etry Pe eT 
Connecticut, Waterburyt....... New England Eng. Co. 
7 of Columbia, WW ashing 

National Elec’! Supply Co. 


Florida, Jacksonville. . . Florida Elec. Supply Co. 


Florida, Tampa}t............... Florida Elec. Supphy Co. 
Goorsia, re ) Rone Carter Electric Company 
eorgia, bane «ei AE Loh Ds ' Carter Electric Company 


finteais, Chicago §f.. . Central Electric Company 
"Commonwealth Edison Co. 


III: 5... 5-53 om amn nice am ceuwees eek 


Indiana, Indianapolis........... redhaapen = Eee. Supply Co. 

Indiana, South Bendt.......... South Bend Electric 

Iowa, Des Moines. nos 5 . Mid-West Electric = 

Kentucky, Louisville........... -+ - Belknap a hy & Manufac- 
uring 

Louisiana, New Orleans ........ Gulf States Electric _— 

Maryland, Baltimore........... Southern Electric € 


Massachusetts, Bostonf. . Pettingell-Andrews re 0. 
Massachusetts, Springfield. . ey Pe et Ge e BPOe eS etre os 
I, I a. <5. s ont bn oae ain SE bie ae kee spss 
Michigan, Detroit. . K i ; 
Michigan, Grand Rapids. 
Minnesota, Duluth. . - 


- Northwestern Electric oe 
ment Company 
Peerless ee Co. 


. The B-R Electric Co. 
con oy Supply Company 
; Butte Electric See Co. 
Nebraska, Omaha.............. M id. “West Electric Co 
New Jersey, wee ae . Tri-City Electric Co., Inc. 
0 G-E Office 








Works at Schenectady, N.Y. Ground aren, 340 
acres. Floor space, 5,800, square feet. 
Other manufacturing plants of the General 
Electric Company are located at Harrison, N. J, 
Newark, N.J., Lynn, Mass., Pittsfield, Mass., 
Erie, Pa., Cleveland, O., and Fort Wayne, Ind. 


G-E Sales Office G-E Distributing Jobber ~ - 

New York, Albany}........ . . Havens Electric Co., Inc. 

New York, Buffalo....././! |: / Robertson-Cataract Elec: Co. ° 

New York, HOMIES... o.... . on nbs 0206s 9 apace s REM oot thas 

New York City§f.............. B. Latham & Com: oe 
Raval Eastern Elec’l Co. 
Sibley-Pitman Elec. Co 

New York, Niagata Palisi....... 06:0. 0it.8~%. tases Jopgerann 

New York, Rochester....... Re 


New York, =e rr ee ee 5 
New York; § SPS eee Mohawk Elec’ 1 Sup. Co. 

North Carolina, ¢ Chariotte Te os eek ee SESE 
Ohio, Cincinnatif.............. The Lawrence Elec. Co. 
Ohio, Clevelan ne eee Remania Electric . 

Ohio, Columbus................The Erner & Hopkin 
ee SPR IE Se The Wm. Hall E nenhy Co. 
SD MIND 256 ara iels » 0 « ocere sini’ W.G. Nagel Electric Co. 


IE ons Sano 5.4 6 00s 5 sh Eo asisnte cee oe <a 
Oklahoma, Oklahoma Ci tyt. Wiis Ss Southwest G-E Co. 
Oregon, Portlandf....... . |. Pacific States Electric Co. 
Re ee Be at A Ra ee, 
Pennsylvania, Philadelphia§+.... Philadelphia Electric Company 
‘Supply Department 


Pennsylvania, Pittsburght....... Union Electric Company 

en Oe ee a ee rr re 
South Carolina, Columbia};...... Perry-Mann Elec. Co., Inc. 
Tennessee, Chattanooga cae aed James Supply Company .- 
te Bare 0 er eee 
Tennessee, Memphis............ Electric Supply Company 
Terinessee, Naghville. .:. :.. 2... cig cns 1004 o5 bok ogteks apace. > ae 
ee a OS eae. Southwest G-E Co. 

Texces, TS Past. 5565.6 ass Southwest G-E Co. 

Tens, Howth ios ose ous. % Southwest G-E Co. 







. Capital Electric Company 
. Southern Electric Company 
. Pacific States Electric Co. 





Washington, kane. 
Washington. Too 
West Virginia, Charleston 
Wisconsin, Milwaukee. . ‘ 
For Hawaiian business address Catton, Neill & Company, Ltd. 


Honolulu. 
tWarehouse. §Service Shop. 













Distributors for the General Electric Company Outside of the United States 
INTERNATIONAL GENERAL ELECTRIC pg ent INC. 


120 Broddway, New York, N.Y. 83 Cannon Street, Lond Sch 


tady, N. Y. 





Foreign Offices and Representatives 


Argentina: General Electric, S. A., Buenos Aires. 

Australia: Australian General Electric Co., Ltd., Sydney and 
Melbourne. 

Belgium and Colonies: Societe d'Electricite et de Mecanique 
Procedes Thomson-Houston & Carels Societe Anonyme, 
Brussels. 

Bolivia: International Machinery Co., La Paz and Oruro. 

Brazil: General Electric, S. A., Rio de Janeiro and Sao Paulo. 

Canada: Canadian General Electric Co., Ltd.. Ontario. 

Chile:. International Machinery Company, Santiago, Anto- 
fagasta and Valparaiso. 

China: Anderson, Meyer & Company, Ltd., Shanghai 

International General Eléctric Company, Inc. (General repre- 
sentatives of the Far East,excluding China andJapan )Shanghai. 

Colombia:~ Wesselhoeft & Poor, Barranquilla and Bogota. 

Cuba: General Electric Company of Cuba, Havana. 

Dutch East Indies: International General Electric Co., Inc., 
Soerabaia, Java. 

Ecuador: Carlos Cordovez, Guayaquil and Quito. 

Egypt: British Thomson- Houston Co., Ltd.. Cairo. 

France and Colonies: Compagnie Francaise Thomson-Houston, 


aris. 
Gieat Britain and Ireland: British _Thomson-Houston Co., 
Ltd., Rugby; International GeneralElectric Co.,Inc., London. 


General 


Se Oey Company =i as 





Greece and Colonies: Compagnie Francaise Thomson- Houston, 


Paris. 
India: British Thomson-Houston Co., Ltd., Calcutta and 
Bombay; International General Electric Company, Inc., 


Calcutta. 

Italy. and Colonies: Franco Tosi Societa Anonima, Milan. 

Japan: Shibaura Engineering Works, Tokyo: Tokyo Electric 
Co., Ltd., Kawasaki 

Mexico: Mexican General Electric Co., City of Mexico and 
Guadalajara. 

New Zealand: National Electrical & Engineering Co., Auckland, 
Dunedin, Christchurch, and Wellington. 

Paraguay: General Electric, S. A., Buenos Aires., Argentina. 

Peru: W. R: Grace & Co., Lima. digs 

Philippine Islands: Pacific Commercial Company, Manila. 

Porto Rico: International Genera! Electric Co., Inc., San Juan. 

Russia: Wseobshtchaia Electricheskaia Kompania, Petrograd 
and Viadivostok. 

South Africa: South African General Electric Co., Ltd., Jo- 
hannesburg and Capetown. 

Uruguay: General Electric, 8. A., Montevideo. 

Venezuela: Wesselhoeft & Poor, Caracas. 
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The safety and economies effected by electric heating have per- 
meated almost every stratum of industry, easing workers’ and 
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No factory fires can start from 
this soldering iron 


oo work benches all over the land testify 
eloquently to the dangers of old-fashioned soldering 
irons carelessly laid down. Also it is well known that 
many a fire loss has been due to flare-backs by gas or 
charcoal bench furnaces. 


G-E Electric Soldering Irons leave no excuse for such 
risks. They carry their “furnaces” securely in their tips 
and these hot points can never be laid against a bench 
for they are held clear by a guard ring. - 


The copper heads are calorized to lessen oxidation. The 


removable cartridge type of heat unit insures quick, 
steady heat. The iron’s flexible handle permits accurate 
soldering in awkward.-corners. 


For light or intermittent work with wax, solder, or even 
with lead these electric irons are always safe, reliable 
and easy to handle. 


Have you ever tried one? 
i , > 

@Electric 

/ any ail Inge cities os 








30 


ELECTRICAL REVIEW 








Vol. 76—No. 96, 














SIMPLEX HARD SERVICE CABLE 


FOR PORTABLE TOOLS AND LIGHTS 

















Flexible asa lamp cord. Protected by a seine 

twine braid specially treated to withstand 

rough use. Recommended for portable tools 

and lights in machine shops, garages, ship- 

yards and on any engineering or construction 

work where conditions are severe and con- 
tinuous service is essential. 


Send for descriptive circular No. 5. 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 


201 DEVONSHIRE ST. BOSTON 
CHICAGO = SAN FRANCISCO 

























Model 341 
Portable 
A. C, and 


D. C. 
Voltmeter 










Electrical 
Indicating 


e IN Instruments 


are unqualifiedly superior to any other instruments designed 
for the same service. A. C. or D. C. Switchboard or Portable 
Instruments for every field of Indicating Electrical Measure- 
ment. 

















In writing for catalogs or bulletins 


please specify the field that interests you. ; 
WESTON ELECTRICAL INSTRUMENT CO. 


19 Weston Ave., Newark, N. J. 
Branch Offices in the Larger Cities 






















Repulsion Start Induction 


SINGLE PHASE MOTORS 


have efficient start- 
ing and operating 
characteristics.The 
low starting cur- 
rentand highpower 
factor impose less 
demand upon 
transformers and 
transmission line. 
Starting current 


275% of full load 
current. 


A 125% 
sufficient. 


Ratings fuse is 


1/10 to 40 Horse Power 


CENTURY ELECTRIC COMPANY 
St. Louis, Mo. 


Sales Offices-in Principal Cities 10 








INDIANA RUBBER AND 
INSULATED WIRE CO. 


Paranite Rubber Covered Wires 


and Cables 


IF IT’S b AR AN ITE I'S RIGHT 


More Than Code Requires 





Underground, Aerial, Submarine 
and Inside use 


Telephone, Telegraph and 
Fire Alarm Cables, Lamp Cords, 
Portable Cords and Ignition Cables 


Factory and General Offices: 
| JONESBORO, IND. 


Chicago Branch: 210 S. Desplaines Street, 
CHICAGO, ILLINOIS — 
Eastern Representative: The Thomas & Betts Co., 
63 Vesey Street, NEW YORK . ¢ 
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Demonstration of Appliances Aids 
Merchandising 


Public Is Shown Processes in Manufacture of Electric Flatiron 
With Beneficial Results in Educational and Sales Campaign of 
Electrical Appliance Manufacturer—New Service Station Opened 


Upon the theory that grown people, as well 
as children, like to “see the wheels go round,” 
many housewives throughout the country may 
have the privilege of being shown what is in- 
side of an electric flatiron and how that par- 
ticular brand of flatiron is manufactured. In a 
recent trial of the idea in Chicago it was dem- 
onstrated that the plan is not only effective as 
2 sales proposition, but it is a step forward in 
teaching women to be unafraid of electricity as 
applied to the use of household conveniences. 

Recently the Edison Electric Appliance Co., 
which manufactures among other _ electrical 
goods a number of appliances under the trade 
name of “Hotpoint,” established a team of 
demonstrators at the centrally located appliance 
store of the Commonwealth Edison Co., in Chi- 
cago.. In one of the display windows was 
seated a young lady who busied herself making 


cords for the electric flatiron while she called 
the attention of those passing to some cards. 
The cards extended in various forms an invita- 
tion to enter the store and see how the flatiron is 
made. 

Settings of the stage for the demonstration at 
the flatiron booth near the center of the big 
appliance store were such as to attract more than 
passing attention. A large sign announced that 
it was “From Foundry to Kitchen.” As more 
than the usual number of people began to cen- 
ter around the booth they could be seen by others 
in every part of the store and the group soon 
swelled to a crowd that extended as far back 
as people were able to read the announcement 
cards and watch the manipulations of the dem- 
onstrators engaged in assembling the flatirons. 

Distributed on the demonstrating counter were 
flatirons and parts of flatirons in various stages 








Window Demonstration of “‘Hotpoint” Flatirons, Showing Each Process of Manufacture From Pigiron to Finished 
: Appliance, . 











Some Steps in Manufacture of Flatirons as Demonstrated 
by Edison Electric Appliance Co. 


of construction, from the rude and heavy ingot 
of pigiron to the handsomely finished appliance 
with the cord attached and ready for use. The 
process of converting the pigiron into fine steel 
was briefly explained. Next, the fashioning of 
the parts from the steel were illustrated. It 
was shown that 16 operations were required to 
form the sole-plate, that part of the flatiron 
which gives the smooth finish to ironed clothes. 
So many operations were required to form the 
pressure and top-plate and so many more opera- 
tions for each of the other parts, all of which 
were thoroughly explained as the demonstrator 
proceeded through the process of assembling. 
Greater interest appeared to center about the 
display and sales talk regarding the resistance 
element, that piece of fabrication with which the 
heat is generated by the introduction of elec- 
tricity. The handling of that part—harmless to 
the touch as it was displayed by the demon- 
strator and passed from hand to hand in the 
crowd—did more to win friends to the electric 
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General View of Interior of Edison Service Station in Chicago. 
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“From Foundry to Kitchen” Is Style of This Assembling 
Display of “‘Hotpoint” Flatirons. 


flatiron than any other single feature of the 
demonstration. It convinced many _ skeptical 
women who visited the display that there was 
no great terror concealed in the modern electric 
flatiron, and particularly in the one whose trade 
name was linked with that demonstration. 
Proceeding with the demonstration the as- 
semblers placed the resistance element between 
the pressure and sole-plate, clamped the top-plate 
into place, attached the heel-plate and terminal 
for the cord socket, made the proper connec- 
tion for the electric circuit, fitted the handle and 
then passed the finished flatiron around for in- 


spection. 


Success oF SuCH DEMONSTRATIONS ASSURED. 


During the process of demonstration the ques- 
tion of present high prices of electric flatirons 
was successfully met by giving a few cost figures 
in connection with the various processes -and 
operations of manufacture. Coupled to the pro- 
duction figures were the points of simplicity of 


te i a a ili ce le ci el 
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Interior View Showing Rear -Portion of Edison Service 
Station. 


makeup and value to the user in long life and 
service, as well as ease of handling and attrac- 
tive appearance. That this trend of the sales 
talk was effective was manifest in the large num- 
ber of sales made during the daily periods of 
the demonstration. The campaign was scheduled 
to run one week, but the interest and results 
of the sales caused the management to extend 
the time another week. 

The staging of the flatiron demonstration at 
the store of the Commonwealth Edison Co. was 
ty way of a trial of this unique plan. The of- 
ficials of the Edison Electric Appliance Co. are 
satisfied with the success of the trial and be- 
lieve that it would be successful in the larger 
electrical appliance stores in other cities. It is 
contemplated to send out a number of demon- 
starting teams throughout the country if for no 
other reason than that such an exhibition, show- 
ing the inner parts or workings of one electric 
appliance and the safety of electricity in connec- 
tion with household conveniences, would do much 





Front View of New Service Station of Edison Electric Appliance Co. in Chicago. 
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Alcove, With Visitors’ Writing Desk, Edison Service 
Station. 


toward overcoming the timidity of many women 
in that regard. 

As to the marketing of electric flatirons, the 
present demand for them is such that manu- 
facturers report their inability to even approxi- 
mately produce sufficient numbers. The cost 
of labor and material also continue to increase 
with a consequent greater burden upon the 
manufacturers. . 


SERVICE STATION. FOR SERVICE ONLY. 

Coincident with the launching of its unusual 
method of popularizing the electric flatiron, the 
Edison Electric Appliance Co. has opened in 
Chicago a modern station to be devoted to serv- . 
ice only. This station, which is one of a chain 
of service stations established in the larger cities 
of the United States, is for the accommodation 
of Edison dealers and users of Edison appli- 
ances, and will not be used for direct sales pur- 
poses. 

One of the features of the Chicago service sta- 
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tion lies in the arrangement of its floor and win- 
dow displays. This arrangement marks an ef- 
fort on the part of the company to be of real 
assistance to its dealers in suggestions for floor 
plans and window displays. The station is ar- 
ranged as a model retail dealer’s store might be 
arranged in a room of similar proportions. 

The windows are dressed tastefully, show- 
ing a typical display of appliances and fixtures. 
Color, motion and coolness are suggested to the 
visitor by an electric fountain a short distance 
within the entrance. A little beyond the foun- 
iain, extending along the middle of the room, 
is a large library table upon which are catalogs 
and magazines. Several easy chairs are pro- 
vided about the table for visitors. Along the 
walls on both sides are distributed samples of 
the larger appliances, the smaller appliances 
be.ng displayed in a ferge glass case along one 
of the walls where they may be observed from 
the library tabie. 

At the rear of the store are the floor lamps 
and office fixtures and appliances, with the 

‘ manager’s desk against the rear wall. At one 
side, in the rear, is an alcove formed by screens 
ard containing a writing desk, with stationery 
for the convenience of visitors. A door in the 
rear partition leads to the receiving and ship- 
ping room and to the basement stairway. The 
entire basement is devoted to the repair shop, 
which is competely equipped for prompt service. 


REPAIRS WHILE You WAIT. 


When a user of an Edison appliance or when 
a dealer comes into the service station with a 
a small appliance for repair he is invited to sit 
at the library table and read until the article 
can be examined and the necessary amount of 
repair determined. If it is a short job the visitor 
is invited to wait and take the appliance home 
with him. If the job will require more time the 
visitor is informed that the appliance will be 
returned to him by special delivery or parcel 
post. This plan obtains whether the customer 
comes from outside the city or resides there. 
While the customer is waiting one of the attend- 
ants or the manager engages him in conversa- 
tion and endeavors to learn as much as possible 
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regarding the customer’s use of and experience 
with electric appliances, offering information and 
suggestions where it is possible to extend the 
service. 

Dealers in the city or from the outside, who 
come into the station for repairs or informa- 
tion, find a warm welcome and an ‘invitation to 
make the place their headquarters: There the 
dealer can attend to immediate correspondence 
or meet friends or business men by appointment. 

Wherever the appliances of the company are 
marketed it is the policy of the service station 
staff to keep in correspondence with the dealers 
and users and encourage them to report the least 
inconvenience or trouble in connection with the 
use of electric appliances. This policy is in- 
tended to prevent as far as possible any dissat- 
isfaction or misunderstanding that might result 
in an appliance being laid aside for some trivial 
cause, and a possible loss of confidence in. that 
and other appliances by the customer. 





RADIO ENGINEERS HEAR TALK ON 
WAVE BALANCE. 


At the June meeting of the Institute of Radio 
Engineers, held at the Engineering Societies 
building, New York City, June 10, Prof. Michael 
I. Pupin of Columbia University, presented a 
paper on “The Wave Balance and Some of Its 
Applications.” The paper dealt with the study 
of electric waves produced in antenna systems 
and described a new method of measuring the 
wave conditions at different points. 





SOUTHERN CALIFORNIA EDISON CO. 
SELLS PASADENA PLANT. 


After negotiations lasting since April, 1918, 
the city of Pasadena, Cal., has purchased the 
electrical distribution system of the Southern 
California Edison Co. in that city, the transfer 
having been authorized by the California Rail- 
road Commission on June 10. The price paid 
by the city to the company was $533,262.33. The 
city has bonded itself for the purchase price and 
will take over the system as soon as the sale 
agreement is signed. 





New Houses in Which Adequate Outlets Are Prominent for Their Absence 

















These houses are part of the first unit of a total of 1500 workingmen’s homes being built by the Chicago Housing 
Association. Each home will be lighted with electricity. But the wiring plans are extremely simple, only one 
outlet being provided for each room. Outlets for electrical conveniences will undoubtedly be demanded in 
many of these homes in the future, and could be instailed cheaper and easier while the houses are being built 
than at any other time. The wiring contractor did his best to have additional outlets specified, but his sug- 
gestions were probably overruled on account of the builder’s efforts to keep the cost at a minimum, That 
it is false economy is evident to those who know conditions, but builders will have to be educated by the elec- . 


trical industry, and especially the contractors, to that fact. 
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Making an Electrical Salesroom 
Attractive to Trade 


Experience and Observation Convince the Dealer That Customers 
Go Where Goods Are Arranged and Demonstrated Under Systematic 
and Convenient Conditions—Some Suggested Floor Arrangements 


Laying out of the floor plan for an electrical 
appliance store depends of necessity upon the 
shape and dimensions of the room, the situation 
of the street entrance and other apparently 
minor factors. Electrical dealers have learned 
by observation and experience that the better 
and more remunerative trade comes to those 
stores where demonstrations may be seen and 
selection of fixtures and appliances made with 
the least discomfort and inconvenience. Taste 
and system in arrangement and display of 
the various kinds of goods quickly appeals to 
the customer and invites his return. 

One of the floor plans illustrated herewith is 
that of the Calumet Electric Shop, located in a 
suburb of Chicago, which store was described 
at length in the May 29 issue of ELECTRICAL 
Review. This store has a central street entrance 
with deep show windows on either side. The 
arrangement is such that the customer, the mo- 
ment he enters the door, can very readily locate 
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Floor Plan That Greatly Increased Business. 





the desired department with a sweep of the eye. 

One of the features of the Calumet Electric 
Shop is the case of shadow boxes for the dis- 
play of lighting fixtures. If the customer is 
seeking such fixtures he can readily discern them 
in the big case along the wall at his left as he 
enters the store. If he is seeking the small ap- 
pliances and portable lamps he discovers them 
immediately, almost in front of him to the left 
of the aisle. They are located on the large, 
plug-studded demonstrating table. Just beyond 
the table he can plainly see the floor lamps. Di- 
rectly in front of the customer near the rear 
of the room is the accessory case, and to the left 
and rear of the case are shelves containing other 
fixtures, small appliances and package goods. 

If the customer is in quest of a vacuum 
cleaner, washer, sewing machine, electric range 
or other large household appliance he notes how 
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Layout of Douglas Bros. Store, Toronto. 
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tastily they are arranged in the large space to 
his right, with plenty of space about each ma- 
chine for demonstration purposes. One wishing 
to reach the office finds it conveniently located 


on a slight elevation in the rear, at the right of * 


the end of the aisle, and plainly discernible from 
the front of the store. 


FLoor PLANS FoR CORNER ENTRANCES. 


Another plan here illustrated is that of Doug- 
las Bros., recently opened in Toronto, Ont. This 
layout of a store with a corner entrance is the 
result of keen observation on the part of the 
dealers of the shopping conditions and displays 
in other stores of various character. 

The Douglas store is 15 ft. wide and 27 ft. 
long. with a window display space 12 ft. long in 
front, 3 ft. deep and 13.5 ft. long at the back. 
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Floor Plan of Calumet Electric Shop, Near Chicago. 


At present tables are used for the displays, but 
showcases are to be added with the growth of 
business. 

The other floor plan illustrated is also of a 
store with a corner entrance. This layout is 
the result of careful consideration by the pro- 
prietor of his business for a number of years 
past, which indicated that he was not obtaining 
nearly as much business as he should properly 
expect. The recent rapid increase of his busi- 


ness has convinced this dealer that his conclu- 
sions were correct. 
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Typical Plan Designed for Central Entrance. 


In addition to the three layouts of the dealers 
mentioned above, there is presented in three 
other illustrations typical floor plans designed 
by the Society for Electrical Development. 
These are considered only as suggested types, 
since all store rooms differ more or less from 
each other as to dimensions, location, daylight 
facilities and class of goods to be displayed. 


SoME TypicaAL FLoor PLANS. 


One of these typical designs shows a central 
street entrance flanked by two deep show win- 
dows of equal proportions. In this plan pro- 


vision is made for glass-front wall cases for 


appliances, glass showcases for smaller de- 
vices convenient to the cashier’s cage or cash 
register and wrapping counter. There are also 
two tables for showing portable lamps and 
table appliances. Floor space is provided for 
an electric range and one or two washers without 
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Floor Plan for Small, Narrow Room. 





giving the store a congested appearance. In 
the rear is provided a small stock room, to be 
entirely inclosed, and an office space separated 
from the main store by a low railing that per- 
mits observation of the entire floor from the 
desk. 

Laying out a store in a small, narrow room is 
suggested in the smaller illustration. ‘In this 
plan the entrance is placed at one side to give a 
fairly large, unbroken space to the show win- 


- dow. A display and demonstrating table, backed 


by several large appliances, may be observed by 
the customer as he enters the door. Directly 
back of the show window a showcase and 
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counter are placed, with wall cases’ back of them. 
The office inthe rear is railed off from the sales 
floor. Partitioned off from the store in the rear 
is the store room and work shop. 

The suggested arrangement of 4 large store 
for a corner location is seen in another illustra- 
tion. The main show window faces on the prin- 
cipal street, with a smaller show. window near 
the front on the side street or alley, the street 
entrance being at the corner between the two 
windows. Access to the upper floors of the 
building is by means of a separate stairway, 
heneath which a stairway leads from the store 
to the basement storage and- stock room, which 
may also contain the work shop. This store 
permits plently of daylight to enter and the ar- 
rangement permits a view of the entire store 
from the entrance. There is ample space on 
the floor for the display and demonstration of 
large appliances, and a table for small appli- 
ances may be conveniently placed, although 
one is shown in the illustration. Directly back 
of the front show window is a line of show- 
cases, and wall cases mask in the wall inclosing 
the stairways. The cashier’s cage is in the far 
corner, commanding a view of the entire store. 
It is also readily seen by a customer who must 
pass all the displays on his way to pay his bill. 





CONSTRUCTION COMPANY MERGER 
IS CONSUMMATED. 





New Company Issues Statement Telling How Divi- 
dends of Old and Present Concerns Are 
to Be Handled. 


Official announcement of the consolidation 
of Westinghouse Church Kerr Co., Inc., and 
Dwight P. Robinson & Co., Inc., under the name 
of Dwight P. Robinson & Co., Inc., has been 
sent out from the new offices of the company, 
125 East 46th street, New York City. 

The new company is incorporated under the 
laws of Virginia and details regarding the divi- 
dends to be paid on the stocks of the old com- 
panies and the new concern were made public 
at the time of the official announcement of the 
consolidation. 

The statement says that holders of certificates 
of deposit for both preferred and common stock 
of the Westinghouse company may present them 
at the Chase National Bank on and after June 
15 atid receive stock certificates to which they 
are entitled under the plan of merger. Holders 
of the preferred who make the exchange will 
receive dividends on that issue covering the 
period from January to May 1, of this year at 
the rate of 6% per annum while dividends on 
the first preferred shares of the new company 
will be cumulative from May 1, 1920, at 7%. 

Holders of common stock certificates of the 
Westinghouse company who make the exchange 
will receive dividends at 5% a year for one 
month, dividends having been paid for three 
months at that rate on March Io, 1920.’ 

Holders of the certificates of deposit for the 
two classes of Westinghouse stock, calling for 
cash. and holders of the preferred stock of the 
old Robinson company, upon duly surrendering 
the same, will receive cash at the rates pro- 
vided in the agreement: Holders of the cer- 
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tificates for the common stock of the old Robin- 
son company will get the shares of the certifi- 

cates of the new company under the terms of the 
lan. 

The officers of ,the company are Dwight P. 
Robinson, president; T: N. Gilmore, first vice- 
president; I. W. McConnell, R. M. Henderson 
and L. H. Bean, vice-presidents; A. K. Wood, 
vice-president and treasurer; H. H. Kerr, vice- 
president in-charge of Chicago office, and W. L. 
Murray, secretary. : 





U. S. CIVIL SERVICE COMMISSION 
SEEKS ENGINEERS. 





Will Hold Open Competitive Examination for $14 
a Day Vacancy at Naval Ordnance Plant, 
South Charleston. W. Va. 


The United States Civil Service Commission 
announces an open competitive examination for 
electrical engineer to fill a vacancy at the U. S. 
Navy ordnance plant at South Charleston, 
W. Va., the position paying $14 per diem. Vacan- 
cies in positions requiring similar qualifications, 
at this or higher or lower rates of pay, will be 
filled from this examination, unless it is found 
in the interest of the service to fill any vacancy 
by reinstatement, transfer or promotion. 

All citizens of the United States who meet the 
requirements, both men and women, may. enter 
this examination; appointing officers, however, 
have the legal right to specify the sex desired in 
requesting certification of eligibles. For the 
present vacancy male eligibles are desired. 

Competitors will not be required to report for 
examination at any place but will be rated on the 
following subjects, which will have the relative 
weights indicated on a scale of 100: (1) Physical 
abiltiy, 10. (2) Education, training, experience 
and fitness, 9o. 

Competitors will be rated upon the sworn 
statements in their applications and upon cor- 
roborative evidence. ‘ 

The appointee will have charge of all elec- 
trical design and supervision of installation, op- 
eration, testing and maintenance of all electrical 
equipment of electric power plants and substa- 
tions; drive for hydraulic and mechanical equip-. 
ment, electric traveling cranes and locomotives, 
electric melting and electric treatment furnaces, 
and electric power and lighting systems. 

Applicants must have at least 10 years of elec- 
trical engineering experience, of which at least 
four years must have been in plants manufac- 
turing large steel forgings for ordnance (armor, 
guns and projectiles). The completion of each 
year of an apprenticeship course with a large 
electrical manufacturing company, and the com- 
pletion of each year of an engineering course - 
(preferably electrical) in a college or university 
of recognized standing, ‘will be equivalent to one 
year of general experience. Applicants must not 
have reached their forty-fifth birthday on the 
date of the examination. Age limits do not 
apply to persons entitled to preference because 
of military or naval service. Applicants should 


at once apply for Form 1312, stating the-title of 
the examination desired, to the Civil Service 
Commission, Washington, D. C., prior to the 
hour of closing business on July 27, 1920. 
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Electrical Industry Celebrates in 
Los Angeles 


Dealers, Manufacturers and High School Electrical Students 
Participate in the Industrial Week Observation—Some Unique 
Displays Arranged for the Event by Central-Station Companies 


By W. B. STODDARD 


One of the most interesting features of the 
big parade during the “Industrial Week’ cele- 
bration in Los Angeles recently was that section 
devoted to the electrical industry. Of chief in- 
terest in this section was the series of floats en- 
tered by the high schools of Los Angeles and 
vicinity, showing the various arts and crafts 
taught in the schools. 

One of the high-school floats referred to the 
use of electricity in the automobile industry. It 
contained several stout tables covered with elec- 
trical apparatus at which a number of embryo 
automobile mechanics and electricians, with 
sleeves rolled up, were busily working. Another 
school float, devoted to electric wiring, showed 
an installation of a double wall board fitted up 
with apparatus at which a number of boys 
worked. ; 

One of the floats of local electrical dealers, 
that of the Lamp Shop featured a variety of 
electric lamps in an artistic manner. Mounted 
on this float was a small house containing six 
windows. in which were displayed lamps rang- 
ing from the large floor lamp to the tiny boudoir 














lamp with silken shade to match the upholstery 
of a room. 

The United States Electrical Manufacturing 
Co. had a float on which was displayed some of 
the massive motors and other machinery manu- 
factured by the concern. A card informed the 
public that the company also manufactured 
grinders, buffers, motors and generators. Among 
other local electrical concerns that had floats in 
the parade were the Electrical Products Co., 
Cain Gas Radiator Co., and the Plumb Tool 
Manufacturing Co. 


SoME INTERESTING ELECTRICAL DEMONSTRA- 
TIONS. 


The Bureau of Light and Power took advan- 
tage of the event to impress upon the public 
mind the desirability of having homes wired for 
electricity, using an effective window display 
to further the purpose. In the background of 
this display window was a three-panel oak screer 
upon the central panel of which was depicted a’ 
modernized colonial house. Three words of 
four letters each, and one word to a panel, ad- 








kiigh School Float of Auto Electrics in Industrial Parade in Los Angeles. 














June 26, 1920. 


monished the observer to “Wire Your Home.” 
Cards attached to the two outer panels con- 
tained the following messages: . 


COMPLETE ELECTRIC SERVICE 


assures the ready use of all the electrical neces- 
sities, conveniences and distinctions which can 
be obtained today at so low a cost. 


THE COMPLETELY WIRED HOME 


provides the comfort, enjoyment and release 
from household drudgery which can be obtained 
only through the use of electrical appliances. 
Examine these devices and learn their use. 


The space in front of the panelled screen was 
effectively dressed with electric percolators, 
toasters, waffle irons and an electric vacuum 
cleaner. 


StrREET Crowps Pusat Butron. AND OPERATE 
WINDOW DEMONSTRATION. 


3y permitting the throngs on the street to 
operate many electrical devices themselves the 
Southern California Electric Co. aroused much 
interest and enthusiasm in its window display of 
household conveniences. In the background of 
the window was hung a large flag and in front 
of it were suspended a number of electric fans. 
Set in standards were several other flags, while 
down in front were some small desk fans. In 
the center of the display, surrounded by house- 
hold apphances, was a wireless outfit on a 
mound of blue velvet. An electric lamp was 
suspended over a placard in the center of the 
background. 

On the outside of the window, attached to 
the surface of the glass, was a push-button. 
Pasted beneath the button was a card bearing 
the invitation to “Run all the electric appliances 
by wireless control PUSH THE BUTTON.” 
When the button was pushed by an observer the 
lamp would flash on, the sewing machine motor 
would run, the fans start to whirl and blow out 
the folds of the flags, and blue sparks would 
be emitted from the wireless outfit. Blue and 
white cards gave the name and price of each 
article on display. 


DEMONSTRATES COOKING DEVICES AND FEEDS 


THE PUBLIC. 


The Los Angeles Gas & Electric Co. featured 
the spirit of co-operation with other local indus- 
tries in a large show window fitted up to repre- 
sent a breakfast room. Foods and furnishings 
bore the names of their local manufacturers. 
During the afternoons of industrial week a 
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Float of One of the Los Angelés Electrical Dealers. 
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Demonstration Window of Los Angeles Gas & Electric 
Co. From Which Electrically Prepared Food 
Was Dispensed. 


lady demonstrator in white cap and apron pre- 
sided at the table. She used electrical appli- 
ances to grill sausages, toast bread and make per- 
colated coffee and sandwiches. 

In the window was a card inviting the public 
to come in and try the electrically cooked food. 
Two young ladies in white uniforms served the 
guests. The entire arrangement proved excel- 
lent publicity not only for the electrical devices, 
but for the food products, thus winning the co- 
operation of outside interests. It brought great 
crowds into the store who, after being served 
with the cookery, took time to inspect the in- 
terior displays of washing machines, vacuum 
cleaners, sewing machines and many other house- 
hold appliances, each of which was tagged with 
a neat price card. 

Thus did industrial week, now an annual 
event in Los Angeles, give the electrical industry 
an opportunity to show the important part it 
is playing in the building up and modernizing 
cf that important western city. 





CENTRAL STATION INCREASES LOAD 
AND STATION CAPACITY. 


The Penn Central Light & Power Co., Al- 
toona, Pa., contemplates improvements costing 
approximately $900,000. The power plant at 
Williamsburg, Pa., will be doubled, the present 
structure being duplicated. The one building 
just completed is under roof and ready for the 
generators. The power increase will be from 
11,000 to 22,000 kw. and the size of the sub- 
station at Collinsville, outside of Blair county 
is being doubled. The company is extending a 
duplicate line from Altoona to Williamsburg, a 
distance of 12 mi. New lines to furnish power 
to the Canoe Creek Stone Co. quarries and the 
Bennington mines are being constructed. A new 
substation is to be constructed at Spangler, with 
a power line extended to the Patton Clay Works, 
the Patton plant anticipating a load of 600 hp. 
The Sterling Coal. Co., between Spangler and 
Bakerton, has decided to operate the mines by 
electricity and will use about 1200 hp. The firm 
has contracted for power for the C. A. Hughes 
mines at Lilly, and Lincoln Coal Co. mines. at 
Nant-¥-Glo.. The improvements also take in 


the plants at Huntingdon, Mt. Union and Lewis- 
ton. 
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Electric and Magnetic Operations 
of Induction Machines 


Description of the Relation Between Electric Current, Mag- 
netic Flux and Rotation or Power Developed in an Induction 
Motor—Comparison With the Operation of Transformers — 


By JACOB GINTZ 


Comparison with the operation of a trans- 
former affords the simplest and at the same time 
the best method of describing the operations that 
take place within the windings and cores of 
an induction motor. The main difference bde- 
tween the two pieces of equipment is the fact 
that the two separate parts of the windings of 
a motor are connected together by a set. of bear- 








Fig. 1—Curves Representing Current in or Voltage on a 
Two-Phase Circuit. 


ings which allow one winding to move, thus 
giving up mechanical energy, while in the trans- 
former, all parts being held in a fixed position, 
only electrical energy is given out. In a similar 
manner, the transformer may be used to illus- 
trate the operation of both the a-c. generator 
and the synchronous motor. 

The windings for the armature of an a-c. 
generator and for the field or stator of an in- 
duction motor are put in and connected up in 
the same manner. In fact, by changing rotors, 
a given stator may be used as either an induction 
motor or a generator. A synchronous motor 
is identical, in so far as the wiring diagrams 
are concerned, with an alternator or a-c. gen- 
erator, and a synchronous converter is simply 
a synchronous motor with a commutator at- 
tached and suitable brush equipment provided 
like that found on an ordinary d-c. generator. 
Thus, it is seen that no new principles are in- 
volved in the winding of a-c. machines that 
are not involved in the winding of d-c. machines, 
which windings have already been fully discussed 
in former articles. The main point of dif- 
ference lies in the fact that in induction motors 
and in most a-c. generators the armature wind- 
ings are placed in the stationary core instead of 
in the rotating core. 

A transformer, with which the motor and 
generator are to be compared, consists of two 
coils of wire wound around a common axis. For 
efficiency, it is customary to mount the two 
coils on a laminated-iron core in such a man- 
ner that the maximum amount of magnetic flux 
will be produced with a given expenditure of 


energy. One of the coils, for convenience, will 
be called the primary coil and the other will be 
called the secondary. When the terminals of 
the primary coil are connected to an a-c. circuit 
ar. alternating current is set up in the primary 
coil and, due to this current, an alternating 
magnetic flux is set up in the transformer core, 
around which both coils are wound. In other 
words, the magnetic flux is first entirely lack- 
ing, then appears and becomes larger, then de- 
creases and becomes zero again and grows in 
the opposite direction. It is evident that such a 
variation in the magnetic flux within the trans- 
former-core, around which the secondary coil is 
wound, results in the magnetic lines cutting 
across the secondary-coil loops, thus generating 
a voltage. The voltage generated will depend 
upon the winding of the coil, the magnitude of 
the flux and other minor details, and will have 
a frequency or number of cycles identical with 
the frequency of the magnetic fiux which, in 
turn, has the same frequency as the circuit to 
which the primary coil is connected. 


RELATION BETWEEN VARIOUS MACHINES. 


Voltage is produced in d-c. generators by the 
movement of the coils across the magnetic flux 
produced by the field windings. In an a-c. gen- 
erator, it is customary to fix the position of the 
armature coils and to move the flux by rotating 
the field windings. If, instead of rotating’ the 
field coils of the a-c. generator, an alternating 





Fig. 2—Magnetic Poles Opposite A-Phase Coils. 
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current be supplied to the fields, the generator 
would become a transformer, and an_alternat- 
ing voltage would be set up in the armature 
windings. In case the armature windings were 


connected, so that a circuit was completed, an _ 


alternating current would flow and the gen- 
erator would become a working transformer. 
However, there is a reaction between a wire or 
conductor carrying current and a magnetic field 
which tends to move the wire across the field. 
Such a reaction causes the rotation of an a-c. 
motor when the elements are properly arranged 


to set up the various relations in proper order.. 


In an induction motor arranged for two-phase 
operation, there are two separate windings on the 
armature and for three-phase operation there 
are three separate windings. These windings 
may be coupled together at their terminals, it 
being customary to connect the three-phase wind- 
ings in a star or delta connection. In the two- 
phase winding the various groups of coils are 
spaced alternately around the armature, while 
in the three-phase windings every third coil or 
group of coils would be connected together to 
form the complete phase. By such an arrange- 
ment of two or three separate windings, each 
connected to different phases of a two or three- 
phase circuit, the rotating magnetic field of the 
induction motor is produced. In a four-pole, 
two-phase motor there would be eight groups 
of coils while in a four-pole, three-phase motor 
there would be 12 groups of coils. 


OPERATION OF THE Two-PHASE Moror. 


Taking the -two-phase motor, the voltage 
curves of the phases are shown in Fig. 1, curve 
A applying to A phase and curve B to B phase. 
Fig. 2 shows a diagrammatic outline of a two- 
phase, four-pole motor, with the armature coils 
shown in the space between stator and rotor 
cores, the armature slots being left out for the 
sake of simplicity. The cross mark in the coil 
circle represents a current flowing away, and a 
dot represents a current flowing towards the ob- 
server, the dotted circles representing the re- 
turning sections of the coils marked with the 
crossed circles. It will be noted that the coils 
are divided into two general groups marked A 








Fig. 3—Magnetic Poles Between A and B-Phase Coils. 
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and B, each group or set of coils being con- 
nected to the corresponding phase of the two- 
phase circuit. It will also be noted that the 
group A is not designated as carrying current 
in any direction, this diagram indicating the 
instant at which the B-phase current is a- maxi- 
mum and 4-phase current is zero. Correspond- 
ing to the current in the various conductors, 





Fig. 4—Magnetic Poles Opposite 8-Phase Coils. 


four magnetic poles will be set up by the mag- 
netic lines surrounding the coils, the poles as- 
suming the positions marked N and S. Since 
the voltage and consequently the current and 
magnetic flux of each phase is continually vary- 
ing according to a curve like that shown in Fig. 
1, the conditions shown in Fig. 2 will change by 
having current appear in the coils of A-phase 
producitig a condition like that shown in Fig. 3. 
As the current in A increases and that in B 
decreases, the magnetism produced by the two 
phases gradually changes in strength shifting the 
position of the poles, as may be noted by com- 
paring the locations of the pole indications N 
and S in the two illustrations. The current 
changes continue in the phases until B current 
becomes zero and A current becomes a maxi- 
mum, as indicated in Fig. 4. In another short 
interval of time current begins to appear again 
in B-phase producing the condition shown in 
Fig. 5. ' 

By examining the four illustrations, it will be 
seen that the pole centers, marked N and S, 
have moved from opposite the center of the 
A-phase coils to a point midway between A and 
B, then to a point opposite the center of the 
B-phase coils, and finally to a position midway 
between B and A. The next movement would_ 


“place the pole centers over the center of A- 


phase coils, bringing the conditions, so far as 
the magnetic poles are concerned, to the starting 
point. By repeating this process four times the 
entire magnetic field of the motor will be given 
a complete revolution, producing much the same 
effect as if the winding had been excited with 
direct-current and the machine turned or rolled 
ever. Also the effect is much the same as that 


produced by the rotation of a rotor having defi- 
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nite pole pieces, the coils of which are excited 
with direct-current. 


MOVEMENT OF THE INDUCTION-MorTor Roror. 


Giving consideration to the rotor, it will be 
seen that it is subjected to the action of a 
magnetic field in continuous rotation. Then as 
long as the rotor is at rest its windings will 





Fig. 5—Magnetic Poles Between B and A-Phase Coils. 


be cut by the magnetic lines produced in the 
stator. Currents will flow in the rotor and, due 
to these currents, a force will be exerted tend- 
ing to move the rotor windings. However, the 
rotor is movable and, if the motor is properly 
built, the rotor will revolve. The speed of the 
-rotor will increase until it.has nearly the same 
speed as the rotating magnetic field, which speed 
is called synchronous speed. It is evident that 
an induction motor cannot of itself ever attain 
synchronous speed because if it did there would 
then be no relative motion between the rotor and 
rotating magnetic field, the rotor conductors 
would not be cut by magnetic lines, the trans- 
former action would stop, no current would be 
induced in the rotor, consequently no force would 
be exerted by the field on the rotor conductors 
and there would be no means of supplying energy 
to overcome friction and other resistance. 





COAL-CONSERVATION FILM SHOWS 
VALUABLE INFORMATION. 





Many Interesting Economic Problems Pertaining to 
Coal and to Boiler-Room Practice Are Pre- 
sented in Picture Form. 


Engineering clubs and_ societies,’ manufac- 
turers’ associations, commercial organizations, 
technical schools and the educational depart- 
ments of large corporations ‘will be interested 
in the recent announcement by the Diamond 
Power Specialty Co., Detroit, Mich., that it 
now has available for free distribution three 
copies of its motion picture, “Coal Is King.” 
This picture was prepared from a scenario by 
Robert June, and the pictures were taken under 
his direction. 

The film was originally prepared as part of 
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the Coal Conservation Campaign carried on dur- 
ing the recent war, but has just been completely 
revised and brought up to date, all war material 
being eliminated and much new material added. 
The film deals with good and bad methods of 
coal mining and transportation, good and bad 
methods of firing, combustion losses and their 
minimization, power plant instruments such as 
draft gauges, CO, recorders and their uses, 
losses caused by leaky boiler settings, good and 
bad management of the boiler room, and the 
necessity for keeping the boiler surfaces clean. 
Pictures of scale and soot removal, losses caused 
by firing boilers too high or too low above or 
below rating, losses caused by cutting in stand- 
by boilers too early or too late, and losses caused 
by uncovered steam pipes, leaky pipes, steam 
traps, etc., are shown. 

The film is in four reels, requiring approxi- 
mately 50 minutes to be shown. 





DERIVING ELECTRICAL POWER FROM 
SUNLIGHT. 





By Thermoelectric Means Radiation From Sun or 
Other Source Is Utilized in Method Invented | 
for Purpose of Developing Power. 


The task of more directly getting hold of the 
radiant energy of the sun for the purposes of 
mechanical motion instead of pursuing it around 
through the indirect and labor-involving processes 
of organic growth, evaporation, combustion, or 
other of its secondary terrestrial effects, is both 
important and fascinating. The problem has 
always been a leading one in the interests of 
experimenters and it is clear that a complete 
solution would have profound effects. 

An instrument has been invented, writes Paul 
Kirkpatrick in Scientific American, which devel- 
ops its small amount of power immediately upon 
exposure to sunlight. It is a form of electric 
motor, yet is independent of batteries or any 
external current source, its minute currents being 
thermoelectric, resulting from the heating radia- 
tion which falls upon it. The currents arise 
within the armature and do not leave it. 

Of the motor’s separate parts, the drum arma- 
ture, resembling a cage, is made up of vertical 
wires of silver joined at the upper ends to short 
spokes of German silver. The junctures,. the 
seat of the electromotive forces, are flattened to 
present a greater area to the rays impinging 
upon them, and are blackened to facilitate quick 
temperature changes. Models with two, four 
and six armature members have been found suc- 
cessful, but those with the larger number pos- 
sess a smoothness of action similar to that gained 
by the use of many cylinders in a gasoline engine. 

In operation the armature 1s carried by one 
bearing, a jewel, in the pole gap of the large 
permanent magnets. An iron core is also placed 
in this gap, strengthening the magnetic field and 
providing a support for the jewel. The conical 
metal reflector may be used to concentrate the 
radiations, which strike into the pole gap ver- 
tically. 

A screen is disposed here in such a way that 
at all times three of the six thermocouples are 
reached by the rays. These become warm rela- 
tively to the three which are shaded. Currents 
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result which, traversing the armature wires, react 
upon the magnetic field and cause rotation as in 
any electric motor. As rotation proceeds, each 
couple at a certain point crosses the boundary 
of shade and changes from hot to cold or vice 
versa, and so the currents preserve their proper 
directions at all times, the device of the screen 
serving for the brushes of an ordinary d-c. 
motor. 

The motor will operate under the action of 
sunlight, an electric lamp or any other source of 
energetic radiation, visible or invisible. If the 
position of the shading screen is properly altered 
the direction of rotation is reversed. A particle 
of carbon dioxide snow of the size of a match 
head placed near the armature on the exposed 
side will also reverse the rotation. A convex 
lens of glass may be used to concentrate the 
radiations instead of the metal cone used, but 
being opaque to long waves, the glass absorbs 
much of the useful energy of the incident rays. 





DEMONSTRATION OF VOCAL MAGNI- 
FICATION AT CHICAGO. 





Development of Loud-Speaking Telephone Which 
Shows Efficiency in Transmission of Speech 
to Distant Points of Convention Hall. 


For the first time in many years, delegates 
and visitors at the Republican national conven- 
tion were able to hear the voices of the chair- 
man and other speakers no matter how far from 
the stage they happened to be seated. This 
seeming miracle was accomplished by the latest 
development of the loud-speaking telephone. 
Just in time for this convention, the engineers 
of the Bell Telephone System successfully com- 
pleted the voice-magnifying apparatus, embody- 
ing newly discovered features of telephony 
which the inventor of the telephone could not 
have foreseen. 

In the Coliseum’s vast auditorium in Chicago, 
the experts of the American Telephone & Tele- 
graph Co., the Western Electric Co. and the 
Chicago Telephone Co. worked for ten days in- 
stalling the apparatus through which electricity 
served clear and distinct sound to the occupants 
of the more distant seats. There was little to 
be seen of the mechanism in the great conven- 
tion hall. An inconspicuous transmitter — of 


(AMPLIFIERS ————— 
HIGHPOWER 24PSTAGE IST STAGE. "CincuITS 







































ELECTRICAL REVIEW 1063 





speech was raised a few feet from the front of 
the speaker’s platform, and overhead were sus- 
pended several receivers, these being rectangular 
wooden horns about to ft. long, with their open 
ends pointed towards various parts of the audi- 
torium, flags and bunting almost concealing 
them. . 

Without seeing how it was done the audience 
found that, as far as hearing was concerned, the 
great crowd had been telescoped by this “public 
address system” in close proximity to the 
speaker’s platform. Under the floor and behind 
the walls of the Coliseum ran the wires which 
led to and from the speech-magnifying appa- 
ratus, itself hidden away in an isolated part of 
the building. 

Unlike any of the previous attempts to solve 
the problem of speech magnification, this inven- 
tion is not spectacular in appearance, and, like 
telephone plants in general, it accomplishes its 
great results from behind the scenes. Speech 
electrified in one way can be sent for thousands 
of miles along a wire; if electrified in another 
way it can be sent through the ether across 
continents and oceans; electrified in still another 
way it can be discharged from a receiver horn 
with such power that it will travel through the 
air as the natural sounds travel, but to a much 
greater distance and in a manner to dominate 
other sounds. 

The loud-speaking telephone system installed 
in the Coliseum at Chicago and to be installed 
in the San Francisco convention hall has been in 
process of development for about ten years. The 
experiments have been numerous and of great 
scientific interest. 

In the new loud-speaking telephone the force 
of the original wave-carrying current is magni- 
fied many thousands of times before it is de- 
livered to the loud-speaking receiver and there 
converted into sound. The loud-speaking re- 
ceiver or horn and the speaker himself are per- 
fectly synchronized and the human_ speech 
mingles with its electrical counterpart in com- 
plete unison. The nearby audience hears the 
speaker and the loud-speaker apparatus as if it 
were one voice, while those more distant hear 
only the latter. 

During the war the loud-speaking telephone 
vas adapted by the Bell System engineers to 
several different classes of military service. On 
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Diagrammatic View Showing Installation of Loud-Speaking Telephone in Convention Hall. 
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battleships such telephones were developed for 
transmitting orders. On the submarine chasers 
the loud-speaking system of telephony was ex- 
tensively used in connection with the radio 
equipment and in detecting enemy submarines 
Doubtless there will be many very valuable uses 
for the loud-speaking telephone, which will 
zegain demonstrate the leadership of American 
invention. 





ELECTRICALLY DRIVEN PUMP IS 
SUPERIOR TO STEAM PUMP. 





Approximately $1 per Capita Is Saved by Replacing 
Steam Pumps With Motor-Driven Pumps 
in Small Town. 


The small water utility is a harder problem 
than the larger installation. If such a plant be 
steam operated in a town of from 2000 to 3000 
population, the boiler load usually is very light 
and the firing periods infrequent, many times 
being at from 20 to 30-min. intervals. Usually 
old-style compound duplex pumps or even the 
simple pumps running non-condensing are found 
in such installations. 

This is the state of affairs described by 
Charles Brossman in a paper recently presented 
before the Indiana Sanitary and Water Supply 
Association. He presented conditions found in 
the old water plant at Delphi, Ind., and told of 
a new installation of motor-driven equipment 
which cost, including both operating and invest- 
ment charges, about $3600 per year less than the 
operating charges alone of the old plant. 

A number of plans were proposed for the 
Delphi plant including the construction of a 
150,000-gal. tank to provide storage so that the 
steam plant could be worked on an 8-hr. sched- 
ule. All these plans were thrown out for various 
reasons involving excessive costs, and electrical 
equipment was installed. 

The original cost of operation with the old 
steam pumps was $4,827.50 per year. . Using 
motor-driven pumps, making the plant automatic 
and cutting out all of the labor, it was estimated 
that the entire yearly cost wotld be less than 
$2000, making a saving in operating costs of 
$2800 a year. With interest and depreciation 
considered, the estimated possible saving amount- 
ed to a little under $2000 per year. Gasoline- 
engine-driven equipment was installed as emerg- 
ency reserve to guard against a case of power 
failure: 

The plant at Delphi is arranged with two 400- 
gal. Midwest two-stage diffusor pumps connected 
to 30-hp. Lincoln motors operating at 1440 
r.p.m. and pumping against a pressure of ap- 
proximately 60 Ibs. per sq. in. These motors are 
not connected for series operation, but are used 
for all ordinary fire service. The reserve unit 
consists of a Midwest six-stage diffusor pump, 
good for a pressure of 100 lbs. per sq. in. at a 
speed of 750 r.p.m. This pump has a double 
source of power, being driven from one end by a 
75-hp. Lincoln motor connected through a jaw 
clutch, and on the other end by a six-cylinder 
Wisconsin gasoline engine complete with electric 
starting equipment. In case of a breakdown the 
gasoline engine can be operated for fire pressure 
in which case it can be speeded up if necessary, 
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or it can be operated at a lower speed and used. 
for domestic pressure in case the power is off. 
The engine is turned over about once a week for 
a short time in order to be sure that it is in oper- 
ating condition. The generator for charging the 
starting battery is connected to one of the do- 
mestic pumps so that it is always kept well 
charged and ready for starting. 

As ultimately laid out, the entire cost of this 
equipment, including installation expense, was 
only about $11,000. The labor bill for mainte- 
nance and operation, which amounted to’ $1680 
per year with the old equipment, was entirely 
eliminated by the operation of the new apparatus. 
The attention required is given by the superin- 
tendent of the waterworks, whose services are 
required with either system. Coal costs for the 
old plant were $3100 in 1917 and almost $4000 
for. 1918, with prospects of still higher bills for 
succeeding years. Costs for coal and labor in 
1917 totaled almost $4800 and the same items in 
i018 amounted to $5680. At a cost of $0.02 per 
kw-hr., the power required during the first few 
months’ operation -cost only about $40 per 
month. Later rearrangement of prices resulted 
in increasing the monthly bill to $75 or about 
the cost of wages that used to be paid to a fire- 
man. Thus the entire operating expense of the 
plant is only about $900 per year, or $4780 less 
than the 1918 costs and $3900 less than the 1917 
costs. .These economies are sufficient to wipe out 
the investment charges completely in from two 
to three years. Other small towns are doing the 
same as Delphi has done, but there still remain 
many places where the small water-pumping 
plant is operated in the old and wasteful fashion. 





DETERMINATION OF ELECTRICAL 
RESISTIVITY OF IRON. 


At a recent meeting of the Iron and Steel In- 
stitute, A. L. Norbury discussed the effect of 
various elements on the electrical resistivity of 
iron, and gave a synopsis of the most important 
papers on the subject. He showed that the 
method of plotting the resistivity values of 
quenched earbon steels on a straight line, and 
extrapolating to 7.6 microhms as the resistivity 
of pure iron, could not be considered correct. 
Recent determinations gave 9.9 michroms per 
centimeter cube as the resistivity of pure iron 
at 20 deg. C. The results obtained by recent in- 
vestigators showed that equiatomic quantities of 
different elements dissolved in iron did not in- 
crease the electrical resistivity to exactly the same 
amount. A new factor depending on the elec- 
tronic properties of the particular element in 
solution determined the atomic resistivity in- 
crease in each case. The problem of calculating 
the electrical resistivity of a steel from its chem- 
ical composition was briefly discussed. 

In a paper by Prof.-C. A. Edwards and A. L. 
Norbury on the effect of heat treatment on elec- 
trical resistivity, it was stated that in the an- 
nealed condition the effect of chromium was to 
raise the resistivity of iron by 3.75 michroms for 
each per cent in excess of 4.3 times thé carbon 
content. It appeared that the effect of chromium 
upon the resistivity of iron was to cause an in- 
crease of about 5.1 microhms. per cubic centi-. 
meter for 1% held in solid solution. 
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Educating the Public in the Use of 
Electricity 


Almost everyone connected with the electrical 
industry admits that it is exceedingly difficult to 
acquire or understand the viewpoint of the lay- 
man who professes no knowledge of the subject 
of electricity and who is inclined to regard the 
thought of electricity itself as well as its ac- 
complishments with considerable awe. It is true 
that what is known as electricity is surrounded 
with hypothesis, even among the world’s scien- 
tists, and this fact may be the fundamental rea- 
son why the average layman regards electricity 
with so much apprehension and sometimes fear. 

While danger, from the standpoint of fire 
as well as accident hazard, exists in connection 
with light.and power circuits, and should not be 
overlooked or stand unappreciated by the users of 
electricity, still there remains, on the part of 
many of them, an undue antipathy toward the 
utilization of the many electrical conveniences 
that have been placed at the disposal of the pub- 
lic. Remaining unaware of the adequate means 
provided for the coritrol and use of electricity, 
permitting it to be used in as safe a manner as 
possible, the layman who does not take advantage 
of the many opportunities for convenience af- 
forded by electrical devices is at a distinct dis- 
advantage when compared to the neighbor who is 
not so fearful. Strange as it may seem, especially 
to those in the industry, there remains a great 
many who really do fear the common use of elec- 
tricity and who let that fear deprive them of 
its utility. 

Eventually, we suppose, through the teaching . 
of the fundamentals of electricity to the younger 
generation now in the schools and through the 
rapidly extending use of electrical devices, much 
of the timidity in connection with the use of the 
latter will be dissipated. However, that end is 
far from being accomplished, and there -remains 
educational work to be done that will be helpful 
to the present generation. Central-station com- 
panies, electrical manufacturers, jobbers and con- 
tractor-dealers can do much in this direction in 
their publicity work if they will cease to take it 
for granted that the public is well acquainted 
with the mysteries of electricity, if they will make 
their literature more fundamental and simple, 
and if they will make their word-of-mouth ex- 
planations more thorough. 

The attitude of the layman must be under- 





stood and appreciated in order that he may be 
served best and educated most; in short, we must 
“get his viewpoint.” 


Influence of the New Water- 


Power Law 


Notwithstanding the publicity given to the 
question of hydroelectric development during the 
last ten or a dozen years by the almost endless 
hearings and discussions before numerous com- 
mittees of Congress, there is no question but 
that legislation, or the lack of legislation, with 
adverse rulings of commissions, anti-trust laws 
and existing water-power laws have had a most 
regrettable effect upon the development of water- 
power sites. ‘ 

With the signing of the so-called “Water 
Power Bill” by President Wilson, we may now 
look forward confidently to a new era—a period 
of rapid development of those power sites 
where the building of costly dams and the con- 
struction of large reservoirs will not be neces- 
sary, and a slower but certain development of 
other sites requiring more extensive engineering 
construction. 

Without going into details or recalling the 
many stumbling blocks in the passage of this act, 
it may be well to recall that although the new 
legislation does not appreciably alter the proced- 
ure for developing water powers on privately 
owned land and non-navigable rivers, it is in- 
tended to remove the many long-standing diffi- 
culties in the way of utilizing power sites on 
public lands and navigable streams. 

Out of very nearly 50,000 horsepower avail- 
able on government lands or from navigable 
streams not more than about 4% is used at the 
present day. In view of the fact that when a 
less wasteful method of developing energy for 
power purposes is available, it is undesirable if 
not unreasonable to burn coal, the provisions of 
the new water-power bill will be appreciated not 
only by engineers but~by all thinking persons 
who are capable of understanding the growing _ 
importance of saving coal and at the same time 
of providing greater power facilities as an aid to 





production. 
The destruction due to the war has rendered 


‘imperative the increased production of necessary 


and useful commodities, but the high cost of 
coal, together with the uncertainty of obtaining 
it where and when required, renders doubly wel- 
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come the enactment of legislation which will en- 
courage instead of retard the utilization of nat- 
ural resources which up to the preser* have fe- 
mained undeveloped owing to circumstances for 
which the engineer should not be held re- 
sponsible. 





Speeding the Decisions of Public 
Utility Commissions 


It is one thing for a petitioner to get a hear- 
ing before a utility commission and another 
thing to get a reply from it. As a general rule 
the commissions are willing to listen to appeals 
from petitioners that have reasonable grounds 
for making them. But the commissions cannot, 
because of legal restrictions imposed or of other 
circumstances, always grant relief without mak- 
ing thorough investigations. These necessarily 
take time. Meanwhile the onerous conditions 
which are subject to complaint prevail. If the 
public is the petitioner, it becomes restive; if an 
utility, its bustess policy remains undecided. In 
both cases an unsatisfactory condition is ad- 
mittedly existent that should be terminated with 
such speed as is consonant with clear thinking. 
For in this day of disturbed thought and di- 
minishing income it behooves every individual 
and every organization to ameliorate disturbing 
conditions. 

Every utility commission is charged with cer- 
tain responsibilities implied or specified. Among 
them is the responsibility of acting with dispatch. 
Although this responsibility is generally cata- 
logued in the former of the two classes, it is 
none the less important. Two parties, namely, 
the public and utility company, are at interest 
ir every problem that a commission considers. 
Their rights and privileges are equally balanced. 
Neither has tantamount claims for consideration. 
Both are entitled to consideration—and speedy 
consideration. If one unnecessarily prolongs or 
delays the hearings in which it is a party or is 
delinquent in submitting evidence, it should be 
made to understand that its delinquency is evi- 
dence adverse to its claims. 

Likewise, the commissions should be impressed 
with the knowledge that procrastination defeats 
the purpose for which they were created. To 
delay unnecessarily the issuance of a decision on 
a matter in which an utility is a petitioner causes 
business instability; a similar delay when the 
public is the petitioner destroys public confi- 
dence in a commission. No doubt the utility 
commissions function more rapidly than any 
cther governmental organizations. Perhaps 
most of them are functioning as rapidly as legal 
restrictions will permit. [If such is the case, 


however. those of them who see their dockets 
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full of more petitions than they can dispose of 
expeditiously should ask for legislation that will 
permit them to make more rapid progress than 
they are making. 

One of the most important characteristics of 
this country is its growth. This means increased 
population, increased business, more public utili- 
ties and more people using their service. Does 
it not also mean more work for the commissions ? 
Are the members of the commissions making 
provision for this increased service? The com- 
missions are given a nonpartisan status so that 
they may enjoy the confidence of those for 
whom they are mediators. But confidence in 
them suffers when they are accused of pro- 
crastination. 





Store Arrangement and 
Merchandising 


Floor plans for an electrical store, when con- 
ceived in theory and designed on paper, appear 
enticing. One can almost visualize the crowds 
of patrons pressing into the store, and the steady 
stream of currency flowing into the already 
heavily burdened cash register. That, at least, is 
how it might appear to the optimistic young en- 
thusiast studying his first plans. 

Securing of patronage for a retail store, how- 
ever, is not alone a matter of diagramatic plan- 
ning. In fact, pencil and paper designing of 
merchandise layouts has very little to do with 
success beyond the initial step for a trial plan. 
Ultimate success of the average contractor- 
dealer may be attributable to some one or more 
good methods born of many trials and stubborn 
perseverance. 

As a target to aim at, or a point to work from, 
the floor plan fulfills a mission. The contractor- 
dealer considers his location, dimensions of mer- 
chandising space, quantity and quality of natural 
light, class and bulk of merchandise to be handled 
and some other details. Then, with or without 
putting his plan on paper, he makes his first ar- 
rangement and distribution of goods and stations 
himself at the entrance to welcome the patronage. 

If the first layout of the store is a success, 
which it seldom is, the dealer strives to empha- 
size and improve it. If it is not successful within 
the bounds of modest expectations after a trial 
of several weeks or months, the persevering 
dealer rearranges his layout. Perhaps the next 
plan is radically different. If success does not 
come with that plan, he tries another, and con- 
tinues to try until, at last, he wins—and he is 
bound to win if he keeps trying. Those who 
fail frequently lack the courage to stem the tide 
of reverses. Chief among those who succeed 
are those who co-operate with fellow. dealers. 
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NEW YORK CONTRACTOR-DEALERS 
HOLD CONVENTION. 





Annual Meetings of State Association at Utica Occu- 
pied With Many Papers on Mer- 
chandising Subjects. 


Merchandising in the aspects that affect the 
retail industry were the principal subjects dis- 
cussed at the annual convention of the New 
York State Association of Electrical Contractors 
and Dealers, held at Utica, N. Y., June 24-25, 
with a large attendance of delegates and visitors 
from all parts of the state. 

The morning session, June 24, was devoted to 
a meeting of the executive committee, followed 
by a business meeting of the members in which 
trade conditions were discussed. At the after- 
1oon session, following an address of welcome 
by James K. O’Connor, mayor of Utica, and a 
response by W. C. Peet, chairman of the Na- 
tional Association of Electrical Contractors and 
Dealers, papers were presented on “Effects From 
the Central-Station’s Viewpoint of Co-operative 
Selling Campaigns,” by Frank B. Steele, vice- 
president of the Utica Gas & Electric Co.: 
“Teaching Your Dollars to Have More Cents,” 
by William J. Shore, and a report on the work 
of the national association by W. H. Morton, 
general manager of the National Association of 
Contractors and Dealers. 

The second day’s sessions were given over to 
papers on the following subjects: “A Two Billion 
Dollar Industry,” by H. B. Kirkland; “Har- 
monizing the Industry,’ by Samuel A. Chase; 
“Co-operation Between the  Central-Station 
Company and the Contractor-Dealer,” by Stan- 
ley A. Dennis; “Silk Purses and Sow’s Ears,” 
by W. E. Robertson, and a general discussion 
on “Scientific Merchandising,’ led by William 
L. Goodwin. 

The chief feature of the entertainment end of 
the convention program was the annual banquet, 
June 24, followed by an illustrated lecture by 
Solomon Davis, past president of the New York 
States Association of Electrical Contractors and 
Dealers, who recounted his experiences during a 
recent trip to Japan. 





IOWA SECTION OF N.E. L. A. HOLDS 
- ANNUAL MEETING. 





Papers on Inductive Interference, State Regulation 
and Customer Ownership Among Those . 
Featuring Annual Convention. 


The nineteenth annual convention of the Iowa 
’ Section of the National Electric Light Associa- 
tion was held at Colfax, Ia., June 23-25, with 
headquarters at the Colfax Hotel. The conven- 
tion was opened Wednesday morning with the 





report of President M. H. Simonds, Dubuque 
Electric Co., and was followed by the report of 
Secretary-Treasurer M. G. Linn, Des Moines 
Electric Co. The remainder of the session was 
devoted to reports of committees and a dis- 
cussion on “In What Way Can the Association 
be of More Value to Its Members?” 

A special report of the farm line committee 
was made at the afternoon session by John M. 
Drabelle, Iowa Railway & Light Co., Cedar 
Rapids. Mr. Drabelle also made a report for 
the inductive interference committee, this re- 
port being followed by a discussion on “Inter- 
ference Between Telephone and Electric Trans- 
mission Lines in Iowa.” 

Thursday’s sessions were devoted to papers 
and discussion on “Valuation and Rate of Re- 
turn,” by B. J. Denman, United Light & Rail- 
way Co,, Davenport; “The Determination of 
Electric Service Rates,” by W. J. Greene, rate. 
engineer, Cedar Rapids; and discussions on 
“Municipal vs. State Regulation of Electric Pub- 
lic Utilities in Iowa,” on “Fire and Liability In- 
surance for Public Utilities,” and on “The Un- 
profitable and Undesirable Customer.” 

At the final sessions Friday a paper on “Cus- 
tomer Ownership of Public Utility Securities,” 
was read by E. V. Graham, manager of the 
stock and bond department of the Middle West 
Utilities Co., Chicago. The convention was 
closed with the election of officers and a dis- 
cussion of the plan of forming an Iowa Com- 
mittee on Public Utility Information along the 
same lines as the committees now at work in 
other states. 

A full report of the convention will be given 
in next week’s issue of ELECTRICAL REVIEW. 





SIGNING OF WATER-POWER BILL TO 
BENEFIT UTILITIES. 





Will Result in Speedy Development of Many Sites 
Hitherto Not Available for Use of 
Private Corporations. 


With the water-power bill made a law by the 
action of. President Wilson in signing it, public 
utility companies in all parts of the country, 
especially in the New England and Pacific Coast 
states where waterways capable of development 
are more numerous than in other parts of the 
country, are beginning to take stock of just 
what the enactment of the bill into a law means 
to them. 

Above everything else, passage of the- bill 
means a more speedy development of all water 
power that is naturally available, or, in other 
words, water power that can be converted into 
electrical energy without long processes of work 
such as the building of dams, storage reservoirs 
or any of the other methods used where water 
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power is found but is not naturally ready for 
use. 

There is plenty of undeveloped natural water 
power, much of it being on government reser- 
vations that, with certain restrictions in the 
water-power law, will now be turned over for 
development. Practically all of this water power 
lies in the western states, most of it being west 
of the Rocky mountains. 

That the enactment of the water-power law 
means that much of this sort of water power 
will be quickly developed there is no question 
and similarly, though, of course, through a 
slower process, will come the development of 
all sites where water power is available through 
the use of dams, storage reservoirs or other 
methods. 

With the status of all water power in the 
United States established by the new law it is 
expected that capital for its development will be 
more easily obtainable by the public utilities 
companies planning to make use of the power. 
In the case of privately owned property the pro- 
cedure for the development of water power will 
be exactly the same as in the past, the develop- 
ing company having to make whatever arrange- 
ments are necessary with the owners, either 
through purchase of the land abutting the water 
power outright or by lease, rental or some other 
method. 

Where the water power desired lies in gov- 
ernment lands the procedure will be different, as 
in that instance the authority over the water 
power will be vested in a commission consisting 
of representatives of the government depart- 
ments interested in government lands and water- 
ways. One of the outstanding differences of 
opinion during the conferences over the bill was 
over the question of whether the engineer of 
this commission should be an army engineer or 
one from civil life. It was finally decided to 
have the appointment go to an engineer in civil 
life. 

Another point that caused long conferences 
between the House of Representatives and the 
Senate committees in charge of the water- 
power bill was over the compensation to be paid 
for the use of water powers on government 
lands by private corporations. The House com- 
mittee originally wrote into the bill that the 
public corporation, or “licensee” in the terms of 
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the bill, should pay reasonable annual charges 
in an amount to be fixed by the commission. It 
also provided that when licenses were granted 
that contemplated the use of government dams 
or other property owned by the United States in 
the discretion of the commission the charges 
paid by the licensee might be adjusted at the 
end of 20 years after the beginning of opera- 
tions and at periods of not less than 10 years 
thereafter. The Senate changed this section. 
After long debate the Senate change was allowed 
to stand, and the bill now provides: 

“The licensee shall pay for the license granted 
such reasonable annual charges as may be fixed 
by the commission for the purpose of reimburs- 
ing the United States for the cost of adminis- 
tration of the act in relation to water powers 
developed under its jurisdiction in the propor- 
tion that the water power developed by the 
project covered in said license bears to the total 
water power developed by all projects licensed 
under the act, and for that purpose such charges 
may be readjusted from time to time, not oftener 
than once in two years; the licensee shall also 
pay for the use and occupation of any public 
lands and lands in reservations, except tribal 
lands embraced within Indian reservations, 
necessary for the development of the project 
covered by the license such reasonable annual 
charges based upon the actual value of the gov- 
ernment lands used as may be fixed by the com- 
mission, but in no event shall the annual charge 
for the foregoing exceed 25 cents per developed 
horsepower, provided that when licenses are 
issued involving the use of government dams or 
other structures owned by the United States or 
tribal lands embraced within Indian reserva- 
tions the commission shall fix a reasonable an- 
nual charge for the use thereof, and such 
charges may be readjusted at the end of 20 
years after the beginning of operations and at 
periods of not less than to years thereafter in a 
manner to be described in each license.”’ 

The law, as passed, apparently is clear as to 
just what use can be made of water power on 
government lands and it is expected that as soon 
as the commission is appointed and organized 
there will be numerous companies seeking rights 
in the territories in which they operate. As 
stated before, much of the water power on gov- 
ernment lands, and practically all of the so-called 
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natural water power is located in the Pacific 
Coast states, where water-power development 
has for a long time been making greater strides 
than in any other part of the company. It would 
appear that it would be a comparatively easy 
matter to link up with some of the existing 
water-power systems of California, Washington 
and Oregon much of the water power now unde- 
veloped on government lands in that territory. 
The signing of the bill by President ‘Wilson 
recently ended a fight for water-power legisla- 
tion that has been going on continuously for 


more than a dozen years, and one that has been 


before every session of Congress since I9QI0. 
Twice bills were passed in different forms by 
both houses of Congress and sent to conference 
committees and once, in the 1918 Congress, an 
agreement was reached by the conference com- 
mittee, but later this bill failed of enactment by 
both the House of Representatives and the 
Senate. 

Pending legislation that would cover the mat- 
ter and provide a legal status for water-power 
development has been the reason that develop- 
ment “has been largely at a standstill. Some 
powers have been developed within the past 10 
years, but the aggregate is but a small percent- 
age of what could and would have been devel- 
oped had it not been for conditions which first 
had to be.corrected by legislation. 

Before the passage of the law water-power 
sites fell within two classes: First, those pri- 
vately owned on non-navigable streams, and, 
second, those on public lands or on navigable 
streams. The first named sites could be devel- 
oped by the owners after complying with local 
laws. The second named could not be developed 
without a permit from the United States, and 
under the laws existing up to the time of the 
signing of the water-power bill the United 
States could not issue permits that. were worth 
having. They could not confer titles on which 
money could safely be invested in the necessary 
construction and business. 

How the foregoing stopped water-power de- 
velopment can be easily explained. The water- 
power capacity of the United States, not consid- 
ering storage, is about 60,000,000 hp. Of this 
amount only 14,000,000 hp. comes under the 
head of privately owned sites, while 46,000,000 
hp. comes under sites on public lands or on nav- 
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igable streams. And although by far the largest 
amount and the best water powers are in this 
latter class, less than 4% being utilized, while of 
the privately owned sites about 25% has been 
developed and is in use. A development of 25% 
at private sites may be considered reasonably 
adequate, while a development of only 4% at 
public sites is grossly inadequate. 

The new water-power law corrects this condi- 
tion and makes it possible, as soon as the neces- 
sary machinery has been put in motion by the 
appointment and organization of the water- 
power commission, to develop the water power 
on government lands just as rapidly and with 
just as large degree of confidence, as far as 
titles to property and other things necessary to 
insure the financial integrity of the proposition 
are concerned, as it has been in the past to de- 
velop water power on privately owned sites. 





NORTH CENTRAL ELECTRIC ASSOCIA- 
TION CONVENES. 


New Geographic Division of National Electric 
Light Association. Holds Successful 
Meeting at Minneapolis. 


Fuel supply in the Northwest, especially as it 
is affected by transportation problems, was one 
of the chief topics of the closing sessions of the 
North Central Electric Association held at the 
Radisson Hotel, Minneapolis, Minn., June 15-17. 
A comprehensive paper, presented. Wednesday 
by Henry D. Thrall, vice-president o the Min- 
nesota Loan & Trust Co., on the financial situa- 
tion as affecting utility companies, paved the way 
or a discussion on another equally important 
problem, that of the fuel situation. Thursday’s 
Crocker, who introduced Mr. Saunders, of the 
Crocker, who introduced Mr. Saunders, o the 
Northwest Fuel Co., Minneapolis, who spoke in 
place of M. H. Groverman, secretary of the 
Northwest Coal Dock Operators’ Association, 
the latter being unable to be present at the 
meeting. Mr. Saunders dealt particularly 
with the fuel situation as affected by the move- 
ment of coal by boat to the head of the lakes. 
He emphasized the necessity of sufficient dock 
coal in order to supply the Northwest during 
the coming winter, and said at present there 
should be 4,000,000 tons of coal in storage af 
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Lake Superior points instead of the 50,000 tons 
there now. Over 10,000,000 tons will have to 
be shipped by vessel before the close of navi- 
gation to satisfy the demands of. Minnesota, 
North and South Dakota. Referring to the 
rail movement of coal, Mr. Saunders spoke of 
the Jnterstate Commerce Commission order 
calling for the return of open-top cars to the 
railroads owning them. This will relieve the 
situation to some extent, but there is needed a 
system of priority orders for coal shipment and 
a preferential car supply. The labor situation 
in the coal fields is not encouraging on account 
of low production which is caused by lack of 
cars for shipment. 

The discussion brought out a suggestion for 
the appointment of a committee by the associa- 
tion to handle the coal situation for the central- 
station companies, to suggest means for con- 
servation, better combustion, and a zoning sys- 
tem for coal distribution. Utilization of lignite 
coal was discussed, points being made that there 
is a vast supply in North and South Dakota 
close at hand, but that trouble is experienced 
in constructing boiler settings suitable for the 
burning of lignite; also that lignite is poor fuel 
when peak loads are encountered. 

W. P. Trickett, general manager of the Min- 
neapolis Traffic Association, spoke of the trans- 
portation situation in the Northwest. He said 
a serious car shortage exists in that section, 
that conditions were 25% of normal, but were 
improving slowly. While he agreed that an 
adequate supply of coal for the utility compa- 
nies was imperative and that cars should be 
provided for that purpose, he stated it was the 
first consideration to move the grain and grain 
products of the Northwest. 

“Present Day Conditions and Tendencies in 
the Development of Domestic Electric Cook- 
ing” was the title of papers presented by H. 
A. Dahl and Miss Bernice’ Bell of the electric 
cooking bureau of the Minneapolis General 
Electric Company. Points were brought out 
emphasizing the utility of the electric range 
from the standpoint of the consumer and the 
profit to be made from the standpoint of the 
central-station company. Milton MHenock, 
Westinghouse Electric & Manufacturing Co., 
in discussing the paper, said that fear of fuel 
shortage should not discourage central-station 
companies in placing electric ranges on their 
lines, in view of the fact that the fuel situation 
would undoubtedly be relieved. P. L. Miles, 
Edison Electric Appliance Co., spoke of the 
profit in the range business, of the, difficulties 
manufacturers are having in maintaining pro- 
duction, and gave statistics on the number ‘of 
ranges in use. 

The following officers were elected: T. D. 
Crocker, Minneapolis, re-elected president; O. 
A.*Rofelty, Sioux Falls, S. D., re-elected vice- 
president, and F. C. Hoffman, St.° Paul, re- 
elected.treasurer. The new executive commit- 
tee consists of W. N. Ryerson, Duluth, Minn. ; 
W. C. Blanchard, Aberdeen, S. D., and M. L. 
Hibbard, Fargo, N. D. 

Entertainment for.the delegates consisted of 
a trip in chartered street cars to Lake Minne- 
tonka Wedneeday evening, and a banquet and 
vaudeville show Thursday evening. 
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ILLINOIS COMMISSION DISCUSSES 
RURAL LINE RULES. 


Holds Hearing for the Purpose of Formulating Rules 
Governing the Construction, Operation and 
Maintenance of Such Extensions. 


Discussion of rules for the construction, 
ownership and maintenance of distribution cir- 
cuits in rural districts took place at a hearing 
before the Illinois Public Utility Commission, 
June 10. It is provided in the rules that where 
rural consumers have formed a corporation for 
the construction of lines to serve applicants 
along the route a public utility company must 
refuse to connect the circuits of the new com- 
pany until it has filed rates and obtained a cer- 
tificate from the commission. 

In the case of a mutual organization fur- 
nishing consumers without profit, the company 
furnishing energy must make certain that the 
construction installed by the mutual company 
meets the requirements of the rules for over- 
head construction. Where the consumers re- 
ceive service as individuals it must be arranged 
that the title to the necessary lines and equip- 
ment when completed will be in the electric 
public utility, which must be responsible for 
their maintenance and operation. 

Before extending its service into rural ter- 
ritory or connecting to any distribution circuit 
the utility furnishing energy must file rate 
schedules with the commission and a statement 
describing the lines to be constructed, give the 
proportion of cost to be borne by the consumers, 
a statement concerning the ownership, main- 
tenance, operation and replacement of the lines 
end equipment and an explanation of the basis 
upon which additional consumers will be served. 

Rates to individual rural consumers shall con- 
sist of a service charge and an energy charge, the 
latter to cover the excess cost over service in 
towns and cities. 





CHICAGO CIVIC ORGANIZATIONS 
URGE UTILITY RELIEF. 





Representatives of Eight Bodies With Combined 
Membership of Over 16,000 Make Appeal to 
Illinois Public Service Commission. 


Representatives of eight civic clubs and busi- 
ness organizations of Chicago having a total of 
over 16,000 members, presented a petition to the 
Illinois Public Utility Commission last week 
urging that immediate relief be granted the vari- 
dus public utility corporations now asking for 
permision to raise rates. 

The petition points out the great need for re- 
lief in order that the present unsatisfactory pub- 
lic service be not made worse or suspended en- 
tirely. The petitioners urge, however, that in 
giving relief the commissioner make the increase 
granted only temporary in character. 

Attention is: called to the financial status and 
needs of the utilities, which are said to prevent 
even the stronger companies from obtaining 
necessary additional capital except at exceed- 
ingly high rates of interest.. 

The commissioners allowed the petition to. be 
filed aud promised to give it consideration. The 
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petition was adopted by each of the associations 
represented and signed by R. J. Kane, president 
of the Chicago Association of Credit Men; 
Moses E. Greenebaum, president of the Citizens’ 
Association of Chicago; Howard Elting, presi- 
dent of the Commercial Club of Chicago; Wil- 
liam Nelson Pelouze, president of the Illinois 
Manufacturers’ Association; Robert F. Carr, 
president of the Industrial Club of Chicago; 
Wyllys W. Baird, president of the Chicago Asso- 
ciation of Commerce; E. S. Buckmaster, presi- 
dent of the Traffic Club of Chicago, and John 
Fletcher, president of the Union League Club 
of Chicago. 





ELECTRICAL EXPORTS SHOW HEAVY 
DROP IN APRIL. 





Total Amounts to $6,954,350, a Decrease of Almost 
$800,000 from Figures for the Same 
Month Last Year. 


Exports of electrical goods to foreign countries 
for April showed a heavy drop over the figures 
for April, 1920, the figures being $6,954,350 for 
this year, against $7,732,041 for last, a decrease 
of $777,691. 

For the first ten months of the government 
fiscal year, which ends June 30, 1920, the total 
exports amount to $69,244,187, an increase of 
$7,240,212 over the 1919 figures and of $24,730,- 
124 over the 1918 total. The figures above are 
taken from the monthly summary prepared by 
the United States Bureau of Foreign and Do- 
mestic Commerce. The following classified 
figures give the detailed data for April, 1920, 
compared with the corresponding month last 
year: 


April April 

Electrical machinery and appliances: 1920 1919 
Batterie cca io er es es aie hse eae woe ea $487,472 $547,430 
CORDON ers Fei a esis Chip oa lo a 6b whe we SS 84,967 102,642 
Dynamos and generators.......-....-++4- 636,362 512,894 
ERS ae BS be SO aac ee 149,728 96,435 
Heating and cooking apparatus......... 140,715 153,342 
Insulated wire and cables.............. 526,556 789,991 
Interior wiring supplies, including fix- 

tUPES,, | Casares ois Pee ed wccors cic gecisl dave hy gee 218.031 
Lamps— : 

BEG Rice ee Od MS die HR OPES Sie we ose Ss 698 2,889 

Incandescent— 

COP TIE Mey 6 isa 00.0.0 '0'S W's 0 ence se 11,514 13,100 
RGR y SERIE sisters oar Sid's a ssie ¥ «Ow ecacejeis 352,669 452,151 

Magnetos, spark plugs, etc.............. 310,744 312,188 
Meters and measuring instruments..... 181,663 248,890 
MGRORS:. 22 san Pe aiioieht Desc o o00 ee cess 923,096 829,113 
Rheostats and controllers............... 66,289 30,798 
Switches and accessories .............. 272,680 230,840 
Telegraph apparatyis, including wireless 44,394 106,769 
T CIOPMEE ada ees pike ew es Wb oaks 326,497 426 373 
"TYATPRORIROU M55 52565 olan oe Getic piacere ceed 169,976 308.669 
All “GRR ais sic eNae sep oes a0 oe he es 1,960,139 2,349,498 





Total electrical machinery, etc.....$6,954,350 $7,732,041 





OHIO CENTRAL-STATION MEN MEET 
AT CEDAR POINT IN JULY. 





Long Program of Papers and Discussions Has Been 
Arranged for Annual Convention of State 
Electric Light Association. 


Arrangements have been completed for the 
annual convention of the Ohio Electric Light 
Association to be held at Cedar Point, O., July 
13-16, with headquarters at the Breakers Hotel. 
The convention will be opened Tuesday, July 
10, with the reports of the president, secretary 
and treasurer and a round-table conference on 
the work of the association. The report of the 
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illumination committee will be presented by G. S. 
Merrill, Cleveland, O., followed by an address 
on “Taxation of Utilities,’ by C. Dalton, To- 
ledo Railways & Light Co. 

Wednesday’s sessions will consist of the re- 
port of the station operating committee, sub- 
mitted by Henry B. Dates, Cleveland, O., a 
paper on “Operating Trouble,’ by C. W. 
DeForest, Union Gas & Electric Co., Cincin- 
nati; a report of the transmission and distriou- 
tion committee by W. E. Beaty, Cincinnati, and 
an address by William McClellan, vice-president 
of the Cleveland Electric Illuminating Co. 

On Thursday the report of the new business 
co-operations committee will be-presented, C. G. 
Eichelberger, Cincinnati, making the report for 
the lighting and merchandising section, while 
J. C. Mattheiu, Dayton, will report for the 
power and heating section. J. L. Wright, To- 
ledo, O., will submit the report of the meter 
committee, the session closing with an address 
by George H. Cushing, managing director of the 
American Wholesale Coal Association, Chicago. 
The convention will be concluded on Friday with 
an address on “Heat Treatment of Steel,” by 
R. T. Kaighan, of the Cleveland Electric Illum- 
inating Co., and the election of officers. 

Elaborate arrangements for entertaining the 
delegates and visitors have been made by the 
convention committee, the program including 
dancing and card parties as well as athletic and 
aquatic events of all kinds. 





ENGINEERS ASKED TO INDORSE NEW 
CLASSIFICATION PLAN. 





Engineering Council Committee Sends Letters to 
100 National and Local Organizations 
Asking Support for Movement. 


The classification and compensation committee 
of Engineering Council, on June 9, addressed a 
letter to the secretaries of each of approximately 
100 national or local engineering and other tech- 
nical societies. Formal endorsement by the gov- 
erning body or by the society as a whole-of 
the classification adopted by Engineering Council 
is asked, to the end that it may become gen- 
erally recognized and put into effect. As to 
the suitability of the scale of compensation and 
the employment policy tentatively suggested, the 
committee desires an expression of views both 
of the societies and of individual members 
thereof. 

To date several societies have taken action in 
regard to this matter. The Municipal Engineers 
of the City of New York, on May 26, endorsed 
the classification and adopted a schedule provid- 
ing for compensation at a rate approximately 
20% greater than that tentatively suggested by 
Engineering Council’s committee. The classi- 
fication has been closely followed by the con- 
gressional joint commission on reclassification of 
salaries in its recommendations concerning engi- 
neers in the federal service. It was approved on 
April 13, by the executive committee of the 
American Society for Testing Materials. The 
Boston Society of Civil Engineers made the en- 
dorsement of the tentative schedule of compen- 
sation the subject of a letter ballot by the full 
membership, which is now being canvassed. 
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Thus it will be seen that substantial progress has 
been made in bringing about a recognition of 
Engineering Council’s classification plans as 
standard. 

The committee has been reorganized and is 
now made up as follows: Arthur S. Tuttle, 
chairman, 1347 Municipal building, New York 
City; Charles Whiting Baker, secretary, 31 
Nassau St., New York City; Frederick W. Cap- 
pelen, Minneapolis, Minn.; Philip P. Farley, 
Brooklyn, N. Y.; O. C. Merrill, Washington, 
Db. C.; C. A. Morse, Chicago; M. M. O’Shaugh- 
nessy, San Francisco, Cal.; R. S. Parsons, New 
York City; and Edmund I. Mitchell, New York 
City. 





WESTINGHOUSE EMPLOYES’ STORE 
PROVES SUCCESSFUL. 


Nearly a quarter of a million dollars in cash 
sales was handled by the employes’ store of the 
Westinghouse Electric & Manufacturing Co., 
East Pittsburgh, Pa., in the first five and one- 
kalf months of its existence, states a recent an- 
nouncement. 

According to a report just issued by J. E. 
Bonham, secretary-treasurer of the co-operative 
buying committee of employes, the total sales 
amounted to $226,673. After expenses for the 
period were deducted there remained a surplus 
of $11,550 which is being used as a working 
fund. 

The employes’ store has been in operation 
since October 18, 1919, selling merchandise prac- 
tically at cost to workers. It is the intention 
to enlarge the capacity of the store as the pat- 
ronage of the employes warrants. 

Business was transacted in grocery, tailoring, 
shoe and miscellaneous departments, more than 
nine-tenths of the total sales being made by the 
grocery department. The tailoring department 
sales totaled $8112.91, the shoe department 
sales were $6341.85 and $9665.57 was obtained 
in sales of miscellaneous goods. 





NEW CONSTRUCTION RULES TO BE 
ENFORCED FAIRLY. 


The following quotation is taken from a leaflet 
issued by the Department of Gas & Electricity, 
City of Chicago, and refers to new rules adopted 
and to become effective on July 1, 1920. The 
rules, together with the comments of the de- 
partment pertaining to their interpretation, ap- 
pear on page 1075 of this issue: 

“Tt is not the intention in the enforcement of 
these rules to place any undue hardships on con- 
tractors, dealers or manufacturers by requiring 
them to dispose of such apparatus as may not 
comply with the rule and which they may have 
on hand. . However, in justice to such con- 
tractors, dealers and manufacturers, the de- 
partment cannot permit, for any extended period, 
the use of apparatus not complying with the 
rule. Contractors, and dealers located in the 
city, may, therefore, submit to the department 
statements showing in detail the apparatus in 
stock. Limited amounts of this apparatus may 
be allowed to be used. These statements should 
be made under oath and should show that such 
apparatus as is listed was purchased previous to 
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the issuance of the 1919 edition of the Electrical 
Code of this department. The department also 
reserves the right to allow such variations from 
the rules stated as may be deemed advisable.” 





OFFICERS ELECTED BY ELECTRICAL 
MANUFACTURERS’ COUNCIL. 


A meeting of the Electrical Manufacturers’ 
Council was held in its new office, 522 Fifth 
avenue, New York City, on June 18. Officers 
were elected for the ensuing year as: follows: 
Chairman, S. L. Nicholson, Westinghouse Elec- 
tric & Manufacturing Co.; vice-chairman, LeRoy 
Clark, Safety Insulated Wire & Cable Co.; 
treasurer, E. B. Hatch, Johns-Pratt Co.; execu- 
tive secretary, Frederic Nicholas. 

The office of vice-chairman is a new one, 
authorized by a change in the constitution ap- 





COMING CONVENTIONS. 


American Institute of Electrical Engineers, 
Annual convention, White Sulphur Spring, W. 
Va., June 29-July 2. Headquarters, The Green- 
brier. Secretary, F. L. Hutchinson, 33 West 39th 
street, New York City. 


Ohio Electric Light Association. Annual con- 
vention, Cedar Point, O., July 13-16. Secretary, 
D. L. Gaskill, Greenville, O. 


Pacific Coast Section of the National Electric 
Light Association. Annual convention, Portland, 
Ore., July 21-23. Chairman, R. M. Boykin, Port- 
land, Ore. 


Michigan Section of the National Electric Light 
Association. Annual convention, Ottawa Beach, 
Mich., Aug. 24-26. Headquarters, Hotel Ottawa. 
Secretary, Herbert Silvester, Ann Arbor, Mich. 


Pennsylvania Electric Association. Annual 
convention, Bedford Springs, Pa., Sept. 8-11. 
Secretary H. M. Stine, 211 Locust street, Har- 
risburg, Pa. 


New England Section of the National Electric 
Light Association. Annual convention, Kineo, 
Me., Sept. 13-16. Secretary, O. A. Bursiei, 149 
Tremont street, Boston, Mass. 


National Association of Electrical Contractors 
and Dealers. Annual convention, Baltimore, 
Md., Oct. 4-8. Headquarters. Southern Hotel, 
Secretary, W. H. Morton, 110 West 40th street, 
New York City. 











proved at a meeting on June 18.. Rt was created 
because of the expansion in the work of the 
council in connection with the establishment of 
headquarters in New York City. Mr. Nichol- 
son and Mr. Hatch were re-elected to the same 
positions which they had held. 





NEW YORK CONTRACTORS TO HOLD 
ANNUAL OUTING. 


The Independent Electrical Contractors’ As- 
sociation of Greater New York will hold its six- 
teenth arinual outing at Grant City, Staten Island, 
July 24, the purpose of the outing being to pro- 
mote good fellowship in the electrical fraternity. 
Following a shore dinner there will be games, 
including a baseball game between the New York . 
City department of water supply, gas and elec- 
tricity and ‘the’ New York Board of Under- 
writers teams. 








June 26, 1920. 
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COMMERCIAL PRACTICE 


New-Business Methods, Policies, Rates and Kindred Central-Station Matters. for the 
Man Engaged in Selling Electricity it am 


at 








WOULD TAKE 10 YEARS TO REBUILD 
ILLINOIS UTILITIES. 


If the properties of electric light and power, 
telephone, gas, and’ electric railway companies 
in Illinois were destroyed, it would take to 
years of steady labor to rebuild them, according 
to expert testimony recently placed before the 
Illinois Public Utility Commission. Plants now 
in use cost the tremendous sum of $1,200,000,000 
to build and it would take approximately two 
billions of dollars at present materials prices to 
duplicate them. At the present time there are 
approximately 270,000 utility securities holders 
in Illinois, they with their families representing 
over 1,000,000 of the state’s population. 





COMPARES PROPER AND IMPROPER 
LIGHTING OF FACTORIES. 





Commonwealth Edison Co., Chicago, Installs Model 
Industrial Plant That Attracts Many Visitors 
to Demonstration Room. 


A good comparison between the proper and 
improper lighting of industrial plants and fac- 
tories is made by the Commonwealth Edison Co., 
Chicago, in a display now on exhibition in three 
large rooms at the company’s main office and 
salesroom. 


The display consists of two fully equipped 
rooms in a machine shop that well represent the 
average of such rooms in: apy industrial plant. 
The’ visitor is first shown thé improperly lighted 
room equipped with open incandescent lamps, 
hung from cords from the ceiling, some of them 
equipped with old style reflectors that throw 
the light almost every place except where the 
workman needs it. The machines and work 
benches are generally in deep shadow, or else the 
light is so placed that the workman himself 
throws a shadow on the work bench, or is forced 
to work with a glaring light in his eyes. 

The next room shows the same style of ma- 
chinery, but with modern lighting effects. The 
difference on walking from the one room to the 
other is startling. In the room lighted with 
modern equipment there are no shadows notice- 
able, glare is almost totally absent and every 
part of the machinery and work bench is fully 
lighted. 

In this room half a dozen different types of 
fixtures and lamps have been installed so that 
the benefit of direct, semi-direct and lacalized 
lighting effects can be demonstrated. In addi- 
tion, printed charts and diagrams on the walls 
are so arranged that the effects of glare and 
shadows can be adequately and fully explained 
to interested persons. These charts also show 














Charts, combined with Modern. Lighting Effects, Show Graphically How to Properly Light a Workroom. 
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Improperly Lighted Workroom in Commonwealth Edison 
Exhibit, Chicago. 


a comparison of costs between the proper and 
improper lighted industrial plant, including the 
increased production figures that were obtained 
by the Commonwealth Edison Co. in a recent 
survey made of Chicago industrial plants. 





POWER-PLANT INDUSTRY OF WORLD 
RAPIDLY GROWING. 


The power-plant industry of the world is 
growing rapidly, not only in magnitude but, for- 
tunately, in the efficient use of natural re- 
sources, according to information gathered by 
the Illinois Committee on Public Utility Infor- 
mation. A survey of the important undertakings 
in various countries reveals how widely the 
problems differ in various localities. England, 
with her coal mines, is planning super-power 
stations ; Holland, without coal and water power. 
expects to develop wind power to the limit; 
Norway, Sweden and Finland will use water 
power more extensively; Russia is expected to 
develop peat bogs; Spain will be a network of 
transmission lines connecting water and steam 
plants with industrial centers; Italy has her 
natural volcanic steam. All of these countries 
are investing heavily in order to develop power. 

Before the war human labor in Europe was 
cheap, and hence many of the processes done in 
this country mechanically were there done by 
hand. Now this condition has changed, and the 
demand for power has increased for this reason 
as well as for the expected increase in indus- 
trial output. In this country the necessity of 
developing more power per pound of fuel is 
now recognized, both because of higher coal 
prices and because of the need of more economic 
_ production. 


ORGANIZATIONS GAIN ADVANTAGES 
BY WORKING TOGETHER. 








Advertising and Publicity Service Bureau of N. E. 
L. A. and Society for Electrical Development 
Work in Harmony. 


Lines of helpful co-operation for the benefit of 
the electrical industry are now in splendid work- 
ing order between the advertising and publicity 
service bureau of the National Electric Light 
Association and the Society for Electrical De- 
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velopment, Inc. Many distinct advantages of 
this co-operation are already in evidence, chief 
of which is the clearer appreciation of the great 
field in which both may work together, and of 
the ease with which the facilities of the two 
organizations can be used to mutual advantage. 

Plans of co-operation have been arranged so 
that each organization advises the other, in ad- 
vance, of any intention of publishing booklets or 
carrying on special advertising or publicity work, 
so that such publication or other work is dis- 
cussed and agreements are reached, which fore- 
stall any inadvertent duplication. 

In many cases, such as the work connected 
with electrical newspaper pages, national adver- 
tisers’ copy, motion picture plays or special cam- 
paigns, the two organizations now formulate 
plans which will enable them to co-operate and 
thus broaden the scope and enhance the value 
of the work. 





COOLIDGE URGES RATE INCREASE 
FOR UTILITY SECURITIES. 


In a special message to the Massachusetts 
legislature, Governor Coolidge declares that 
the rate of interest on public utility securities 
should be increased in view of the present high 
cost of money and inability of such companies 
to issue securities at rates which will attract 
new capital. The legislative ways and means 
committee will report a bill to this end. The 
message says: 

“Several of the gas and electric light com- 
panies find it necessary to finance themselves 
to provide for meeting maturities on notes and 
bonds. They are unable to sell stock and bonds 
on this market without paying above the present 
legal rate. 

“There are two courses open—to increase the 
charge made to the public for gas and electric 
light service to such an extent as to insure re- 
turns considerably in excess of what has here- 
tofore been the policy, or to provide temporarily 
for financing at an interest. charge in excess 
of present rates. It seems perfectly apparent 
that the public welfare would best be served by 
the latter course. If this be done, it will no 
doubt result in a considerable saving to the 
public.” 








Model Factory Room at Commonwealth Edison Co., 
Chicago, Where Six Types of Modern Indus- 
dustrial Lighting Are Shown. 
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CONTRACTING-CONSTRUCTION 






A Department Devoted to Various Problems Relating to the Installation, Operation and 
Maintenance of Electrical Equipment 








RIGID AND FLEXIBLE CONDUIT IS 
USED TOGETHER. 


Chicago Housing Association Design Presents an 
Interesting Example of Simplicity in Electric 
Construction Work. 


Extreme economy, combined with simplicity 
of treatment and ruggedness, features the elec- 
trical work, as well as other elements, in the 
erection and equipment of the workingmen’s 
homes now under construction near 88th and 
State streets, Chicago. These houses, of which 


there are now 175 under construction, are all | 


being wired for electric light. There is only 
one outlet per room provided excepting in the 
combination kitchen and dining room where 
two ceiling outlets: are installed, one being lo- 
cated over each end of the room. All units will 
be controlled from the fixture, there being no 
provision for wall switches or outlets. 

An interesting feature of the construction 
work is to be found in the use of flexible con- 
duit, a section of which is shown in the accom- 
panying illustration. This conduit is used to 
run across the joist from the pantry outlet, 
where the basement riser terminates, to a point 
where another outlet is provided, and from 
which the rigid conduit may be run between 
joists. The flexible conduit is pulled through 
holes drilled in four of the joists. This type of 
construction makes it unnecessary to either 
notch the floor-supporting structure or to take 





Flexible Conduit Used to Make Runs Across Joists. 





the time required to properly berid a rigid pipe 
to fit in a slot through the rough floor. Thus 
the advantage of such construction practice is 
structural: rather than electrical. The illustra- 
tion shows’ the use of iron straps for the sup- 
port of outlet boxes: These straps are- used 
on all boxes, whether located under or between 
joists. Additional support is given the outlet 


box, by the wood cross-brace ‘shown fastened 
between joists and under the section of rigid 
conduit. 


CITY ELECTRICAL DEPARTMENT IN- 
TERPRETS RULES. 


Leaflet Issued by Electrical Inspection Bureau of 
City of Chicago Quotes Existing Rules and 
Makes Interpretations. 


A new rule relative to the inclosing of live 
parts goes into effect in Chicago on July 1, 
1920. This rule, which was first announced as 
effective on Jan. 1, 1920, was held over to avoid 
placing too heavy a burden on manufacturers 
and contractors. The rule, together with the 
comments of the department is as follows: 


“Inclosing Live Parts—-All exposed live parts of 
apparatus must be guarded against accidental contact 
either by the provision of suitable inclosures or by so 
locating the apparatus that only electricians duly 
qualified to handle the same can come in contact 
with it. 

All apparatus, with exposed live contacts which in 
their ordinary operation produce arcs, must be pro- - 
vided with suitable inclosures or so located that noth- 
ing of a combustible nature will be in close proximity 
to the same. 

This rule shall not apply to trolley wires or other 
exposed live parts which from the nature of their use 
cannot be. inclosed. 

It is the intent of this rule to require such pro- 
tection of live parts of electrical apparatus as will 
eliminate, as far as possible, both accidents from con- 
tact with live parts and fires which may result from 
sparks or flames produced in the operation of elec- 
trical apparatus. 

The protection of live parts against accidental con- 
tact will be required on all apparatus where a per- 
son not familiar with electrical apparatus may acci- 
dently come in contact with such live parts. 

The protection for arcing will be required on all 
apparatus so situated that such arcing contacts might 
produce fires. 

Protection of live parts may be obtained by so. 
locating apparatus that the live parts are not easily 
accessible to the ordinary workman. This may be 
accomplished by elevating the apparatus 8 ft. or more 
above the floor, by locating the apparatus in an engine 
room or other location when accessible only to author- 
ized electricians. 

Protection of arcing contacts may be obtained by 
locating such arcing contacts in fireproof locations 
where there is no liability of combustible material be- 
ing placed near them. 

Where there -are live parts which cannot be pro- 
tected by location as described above then such live 
parts must be provided with such inclosures as will 
accomplish the purpose of the rule. It is intended 
that the inclosure referred to will be provided in the 
design of the apparatus and by the manufacturer. 


EFFECT OF RULES ON VARIOUS CLASSES OF EQUIPMENT. 


The effect of the rule on various classes of appa- 
ratus, where such apparatus cannot be protected by 
its particular location as described above, is herewith 
given: 

Terminals of Apparatus—Exposed binding posts 
must not bé used unless all live parts of both binding 
post and connections to the same are so insulated 
that contact cannot be accidently made with the live 
parts. 

For portable apparatus using flexible cord connec- 
tions, the conductors may enter the apparatus and be 
connected directly to the interior conductors, if pro- 
vided with a means of strain relief, or a separable plug 
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may be used with the connecting cord terminating in 
the separable part. 

For non-portable apparatus, used in the City of Chi- 
cago, connection is usually made to wires in conduit. 
The apparatus may be designed for the direct entrance 
of the conduit to the interior of the apparatus and 
the connection of the conductors to interior binding 
posts or conductors. The conduit being secured to the 
apparatus will ground it as is required by the rules. 
A junction box may be attached to the apparatus 
frame and connections made within it. 

Motors—Commutators must be protected against 
accidental contact. This may be accomplished by 
guards so designed that accidental contact cannot be 
made with live parts, or by a special design of the 
moter itself. Where protection of arcing contacts is 
required, the commutator must be so inclosed. that 
sparks from the commutator cannot get outside the 
inclosure. ,If wire mesh or gauze guards are used 
they must ‘be attached to the motor by spring hinges. 
This ruling applies to motors of all sizes including the 
smaller types of motors used on electric fans and the 
various motor-operated appliances. 

Starting Boxes, Etc—Manually-operated _ starting 
boxes, speed controllers and the like must be so de- 
signed that the device can be operated from the out- 
side of the inclosure. This protection must be obtained 
by the design of the device. The placing of a man- 
ually-operated starting box inside a metal cabinet. 
where it is necessary to open the door of the cabinet 
to operate the device, does not comply with the rule. 

Automatic starting boxes and similar devices may 
he placed in standard cabinets provided with hinged 
doors. 

Automatic - Control Boards. — Automatic-control 
boards, including automatic elevator controllers and 
similar devices, unless placed in fireproof locations and 
guarded (by screens or location) so that unauthorized 
persons cannot make contact with same, must be placed 
in metal inclosures. 

Auto-Starters, Compensators, Etc-—Where there are 
no exposed live parts no special protection ‘is required. 
Where no-voltage or overload coils having exposed 
contacts are used such contacts must be inclosed. 

Resistance Grids—All types of resistance grids must 
be protected against accidental contact either by loca- 
tion or by suitable ventilated inclosures. 

Circuit-Breakers —Circuit-breakers must be inclosed 
in metal cabinets and, if used in place of a switch. 
must be arranged to be operated from the outside of 
the inclosure. 

Special Panel Boards——Special panel boards such as 
dental boards and similar apparatus must have live 
parts protected. 

Electric Heaters.—Electric heaters of all types must 
have no exposed binding posts or contacts. This does 
not apply to the heating element. 

Receptacles Near Floor—Receptacles located within 
30 ins. of the floor must be of the protected-contact 
type. Receptacles of a type having Edison bases and 
receptacles having bare contacts, when the attachment 
plug is removed, will not be approved. 


Rute RELATIvE TO KNIFE SwitcHEs Is QuoTrep 
AND INTERPRETED. 


Paragraph 3 of Rule 24 of the city Electrical 
Code reads as follows: 


“Knife switches, except on panelboards and switch- 
boards, must be of the safety inclosed type. Safety 
inclosed switches must be of an approved design and 
arranged to be operated. from the outside of the in- 
closure. They shall be so marked as to indicate, 
without opening the inclosure, whether the switch is 
in the ‘on’ or ‘off’? position. They shall.be so con- 
structed and installed that the fuses, if fuses are 
used, will be dead when the switch is in the open posi- 
tion, and, except in the case of double-throw and 
a-c. motor-starting switches, designed for ‘starting’ 
_and ‘running’ positions, must be so constructed and 
installed that the blades of the switch will be dead 
when the switch is in the open position. If, in order 
to comply with the above, the incoming wires must be 
connected to certain terminals, such terminals must 
be marked. ‘line.’ ” 

This rule applies to all knife switches manually 
operated. Automatic switches may be inclosed in 
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This rule be- 





standard cabinets, with hinged doors. 
comes effective July 1, 1920. 

Strip and link fuses will not be accepted after July 1, 
1920. After this date all fuses must be of the plug or 
cartridge type. 

Where devices are placed in metal cabinets, such 
cabinets must comply with the specifications on cutout 
cabinets and boxes. 





EMERGENCY METAL FILLER FOR 
CONDUIT-OUTLET HOLES. 
By S. M. Apams. 


(Copyright. All rights reserved.) 


An effective conduit-outlet-hole filler can be 
improvised of sheet iron as indicated in the 
accompanying illustrations. Fig. 1 shows how 
the piece of metal, from which the filler is to 
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be formed, may be cut from a scrap -of sheet 

iron and Figs. 2 and 3 depict the filler in posi- 

tion. These illustrations, taken together, are al- 

most self explanatory. After the piece has been 

cut as shown in Fig. 1, the fingers, F, are bent 
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upward. Then they are _ pushed 
through the outlet hole and bent down, by 
pounding on them with a hammer, to the posi- 
tion shown in Fig. 2. Outlet-hole fillers which 
can be regularly purchased on the market are 


preferable*to this improvised filler and are prob- 
(POLE MADE FOR CONDUIT 








STEEL OUTLEF” 
FULLER BAR OR CAB/MET 


Fig. 3. 
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able cheaper, if the time required to make the 
filler is considered. However, in an emergency, 
when the commercial fillers are not available, 
those of the type illustrated will serve the pur- 
pose. Holes are often left open on account of 
the lack of suitable covers, but such a practice 
is bad as it results in allowing dirt to collect 
inside of the cabinet. Insects and even mice 
have been known to cause trouble after gaining 
entrance to cutout cabinets through unfilled 
conduit openings. 
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CONTRACTOR-DEALER 


An Exchange of Ideas and Experiences on Advertising and Selling Methods, and Store- 
keeping for the Dealer in Electrical Goods 








MOTION IN WINDOW DISPLAY TELLS 
BETTER SALES STORY. 


Appliances in Operation, or Lights That Flash, 
Multiply Sales Value of Displays Many 
Times at Very Small Cost. 


There is nothing that will attract general in- 
terest and attention like motion. The dealer 
places an electric washing machine in his win- 
dow. If that machine does not move it will at- 
tract but passing attention. If the dealer con- 
nects it with the electric circuit and sets it to 
working, it is immediately noticeable that those 
who would otherwise pass with merely a glance 
will. stop and look. 

One dealer went so far as to place a wash- 
ing machine out on the sidewalk and set it in 
motion there. It happened that the building he 
occupied set back a few feet from the property 
line and he took advantage of the extra side- 
walk space this gave him to make an outdoor 
display. It is needless to say that it attracted 
much attention. 

Dealers everywhere are awake to the realiza- 
tion that a real sales apportunity is missed when 
a fan, sewing machine, washer or anything else 
that rnns with a motor is placed in the display 
window without being connected to an electric 
circuit and operated. The cost of the electricity 
used is but little, while the attention that the 


NOTE " @ 

In ordering parts machine num- 

bers must accompany your 
order. 





Complete machines returned 
for repair must be addressed : 
“Greenwood and Dewey Ave., 





Parts orders must be addressed 
101 Broadway, Detroit, Mich. 





5. Oe 
DESCRIPTION 
No fat Proce 
1 tft of cord complete with Huby 
1-B Hubbell attachment plug 0 


1-C Weod knob tor end of handle 0 
1D Handle cord protection spring Ww 


LE Kear axle set screw or 
a 


2 Bag 
20 Bag clamp an 
2-£ Wire loop fo hold hag tube in 
place 10 
2-F Bag tube 
2-G Brass ‘punching attaching steel 
spring to wire Joop. / 
2-H Steel spring to hold bag to ex 
\ 


2-1 Clip to fasten bag to exhaust 


2} Top bag spring : »25F 
2-J Ye-wire loop a ay 

2-K Grommet and washer for bag po chg. 

3 Ploor Brush 102 5-A 


6A Swivel coupling for hose attach- 
ment * 

6-B Flange coupling for hose attach- 
ment 


10-F Composition terminal cap. » 
£0-G Composition terminal cap screw 10 
20-1 Woodraffl key locking fan to 

shaft .. hundred. 50 
20-5 Curved steel locking arm...... 20 
29-M Ande pin for locking arm 0 
2 Alummnam motor case, machined 

and polished without fittings 4.50 
21. Steet ring to hold bracket 





castor stud. ~. mo che. 
21-P Ante for rear wheel. 05 
2.-N 1-E Lock screw for rear 
Cast- * wheel oroese 
cd 21-T Lock washer for rear 
Com- wheel . « 
plete | 23-C Wheet F 0 
100 21-V Rear castor bracket... 30 
\ 21-Z Rear castor stud . 
21-U End thrast washer for arma: 
ture ...,.. seen € 
‘21-F Nozzle wheel axle set screw 3 
22 Fan case machined and polished 
i REBT a 10.00 
22-B Lower bag spring stud . 
22-C Bag clamp hook............5. 


22-D Bag clamp hook screw......... 08 
WOE Handle fork axle screw. per gr. “76 






moving appliance attracts is multiplied many 
times. 

When lamps form the display the same result 
is obtained by use of a flasher that causes them 
to flash off and on frequently. The flashing of 
the light is a good substitute and gives action to 
the display. Where motionless articles are dis- 
tributed among or around the moving appliance 
in the window the very best results have been 
secured in the increased sale of all the articles in 
the display. 





EASY METHOD OF ORDERING REPAIR 
PARTS FOR CLEANERS. 


One Manufacturer Furnishes Dealers with Chart 
and Price List to Simplify Making of 
Requisition for Repairs. 


One of the most convenient and_ simple 
methods for the ordering of repair parts for an 
electrical appliance is that furnished to dealers 
by the Eureka Electric Vacuum Cleaner Co., 
Detroit. This company is sending. to the deal- 
ers two large folders containing charts which 
show the exact location of. every part of its 
vacuum cleaners. Each part is numbered to 
key with a descriptive price list. In addition to 
the key number of the part, the dealer also sends 
in the number of the machine for which the 
repair is intended. In all, there are go parts 
charted and listed. 


Repair Parts Price List of the Eureka Electric Vacuum Cleaner NOTE 
Cleaners returned for repair must be shipped EXPRESS PREPAID 
All Prices on Parts are Subject to Change Without ‘Notice 


CHART NO. 2 


Inerdering parts m achinenum- 
bers must accompany your 
order. 








DESCRIPTION 
Lost Pree 
k, lock aut $ 9 
on 
ww 
» 
eo 
oe 
0 
or 
on 
2 
1c 
se 
' se 
tl o 
. on 
25-H Handle lock spring ” 
25-1 Handle lock spring channel se 
25-J Top serew for handle lock chan- 
nel 
~ oe 
%6 Steet handle complete with cord, 
forks, switch, ete 2.00 
26-A Steet handie less fittings 100 
26-B Upper cord hook screw 10 
26-C Lower cord hook screw os 
26-D Wood screw for handle knob, 
100 


per gr. 
26-E Handle fork cirps. 
26-H Handle ks 








oe 
100 
Oiler complete with springs and 
felt wick 0 
39-B Felt’ wick ‘ ; 4 
39-F Grease cup . 2% 


rease 2 ¥ 

42° Fiber end thrust washer used be- 
tween fan and front bearing. no 

42-A Felt washer used rabhne re 
and No. #2.........., 

45. Screws for holding fan case and 
Motor case together......... 

46 Switch complete......... 

46-K Switch button .......... 

46-V Switch button screw...... 

47-A Hinge attached to No. 22. 

47-B Formed nozzle hinge part... 

47-C Flat nozzle hinge part. . 

47-D Nozale hinge pim.......,...... 


Bs*sesese 


Chart and Price List for Guidance of Dealers in Ordering Repair Parts for Eureka Vacuum Cleaner. 
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Electrical Contractor Who Adds Extra Profits to Sales by 
Attention to Small Details 


Small Work Slip Presented to Client by Electrician Conveys Hints 
Suggesting Extra Needs and the Economy of Immediate Installation 


By GEORGE J. KIRKGASSER 


One electrical contractor with an eye open to 
the profits in small details has his men carry a 
small number of fittings such as switches, switch 
plates, sockets, attachment plugs, appliance cord, 
feed-through switches for cords of appliances, 
taplets, etc., so that small repair or replacement 
jobs can be taken care of promptly and at a 
smaller cost to the customer. Every time the 
contractor’s men get into a home they make it 
a point to inquire about the appliances, lamps 
and other electrical fittings. This inquiry often 
helps to bring to light an electrical appliance that 
is out of use because of some minor trouble. 

To assist in this work a small printed slip 
may be used which is handed to the owner or 
his wife by the electrician on his arrival. One 
side of this slip reads as follows: “Your Mr. 
Niels hasonig p Avie called today to attend to the work 
as requested.” Below this is space for the sig- 
nature, while at the top a line directs atten- 
tion to the reverse side. As the electrician is 
doing his work some of the suggestions on the 
reverse side may remind the reader of some 
needs and result in extra business, while, since 
the electrician is there, the time of coming and 
going need not be charged up against the extra 
work. The contractor and the customer both 
gain. 

The reverse side of one of the slips has the 
following message: “While our man has his 
material and tools with him he can make other 
repairs or install some of the devices listed be- 
low at a lower cost than if a separate trip be 
made. Check over the list, ask our man for 
prices—save money.” 

Among the items referred to are illuminated 
bulbs for ends of chains of pull sockets, to 
make them easy to find in the dark; illum- 
inated wall switch plates and other switch plates: 
new flush and surface switches; feed-through 
switches for flatirons, percolators, toasters, etc. ; 
bell-ringing transformers to replace batteries; 
baseboard or wall receptacles, replacing duplex 


types for single outlets ; sockets for replacement. 

Slips of the above kind may also be used to 
check up calls, and the time of going and com- 
ing may be stamped on them when leaving and 
returning to the shop. 


SELLING ExtTRA OUTLETS AND SWITCHES. - 


Adding extra profits to wiring jobs by going 
over the plans before starting the work has been 
mentioned in a previous article. This method 
is different than the so-called “extras” as often 
practiced, in that the subject is taken up prior 
to beginning and creates a better feeling than 
when brought up after the work is under way, 
although the latter may be necessary sometimes. 

Where houses are put up by real estate firms 
and a minimum of outlets specified, the con- 
tractor can put in figures to cover these, but 
since many of these houses are sold before being 
completed the contractor may obtain the name of 
the persons purchasing, and, by working with the 
architect or building superintendent, point out 
the convenience of a more adequate installation. 
For the good of all concerned and the greater 
and more satisfactory use of electrical appli- 
ances this should be done whenever possible. 

In the store sales plus work can be éxercised 
every day to advantage. A Plainfield (N. J.) 
dealer sold 200 switches for use on electrical 
appliances by instructing his salesmen to play up 
the use of the appliances rather than just the 
appliance itself. In this way the convenience of 
operating by means of a switch/attached to the 
cord appealed and 95% of. the irons, toasters, 
percolators and table stoves sold during the 
Christmas holidays carried the additional sale 
of the switches. 

Other dealers question those customers bring- 
ing appliance cords back for repairs as to how 
these are connected to the circuit, often getting 
an order to install a new outlet in the kitchen 
or another room. -Some go so far as to regu- 
larly equip all repaired cords with a_ feed- 





SEE REVERSE SIDE BEFORE SIGNING. 


PLEASE RETURN THIS SLIP TO OUR EMPLOYEE. 


McKEEVER ELECTRIC Co., 
COLUMBUS, OHIO. 
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While our man has his material and toele with him he.can make ether repairs or install some of the 
devices listed below at @ lower cost than if a separaie trip be made. Check over the list, ask our 
man for prices—save money. . 


1. Iuminated Bulbs for ends of chains of pull 
sockets. Easy to find in the dark. 





2. Tluminated Wall Switcti Plates. 


3. C-H Seventy-Fifty Switch 
for installation on the cord of any 
of your electrical appliances. 
Gives you convenient control 
and saves wear on sockets and 
fixtures. 


4. New wall switch plates to replace those 
marred or tarnished. 


5. New Switches for controlling additional 
lights or to replace old ones. 








Both Sides of Contractor-Dealer Work Slip, Reverse Side of Which Contains Hints That Frequently Result in Addi- 
tional Business. 
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through switch explaining to the customer that 
this will save wear on the connector plug by 
making it unnecessary to pull this out to break 
the circuit. 


SELLING THE WorK oF APPLIANCES. 


All of this discussion brings out one important 
idea in merchandising, which is to sell what the 
appliance does rather than what it is. A flat- 
iron offered as just so much metal, carries no 
particular appeal, but thinking and picturing 
what the electric flatiron accomplishes and how 
conveniently it does it is an entirely different 
proposition. 

Think of receptacles not just as pieces of elec- 
trical goods but as a service to the user. To 
take a portable lamp and, by attaching it to a 
receptacle in the wall, produce light is only one 
step removed from real magic. The warm glow 
of the toaster, the rich brown, delectable toast, 
the result of the press of a button, is equally a 
feat that makes all the old East Indian tricks 

‘pale into insignificance. 

Manufacturers are constantly using the maga- 
zines and newspapers to tell what electrical ap- 
pliances accomplish and are thus enlarging the 
market—creating new customers to whom the 
contractor-dealer may sell. The sale of most 
every washing machine offers an opportunity to 
sell taplets, extra outlets or other fittings. 


Se ee ee ee cc ec eT LAS EOL 
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As an example from another field, take the 
raisin. The growers advertised hundreds of 
ways in which raisins could be used and, as a 
result, growers sell over ten times as many as 
they did ten years ago. 

Through the publicity and sales work of 
another manufacturer a very wide range of ap- 
plications for electric heaters, such as are used 
in many industrial plants for heating crane cabs, 
exposed rooms, drying rooms and inclosires, has 
opened up a field for additional wiring and sales 
of switches to control the heaters. Contractor- 
dealers who keep in touch with developments 
can profit by this publicity. The selling of elec- 
tric soldering irons and other industrial heat- 
ing appliances is good business because wiring 
devices, switches, etc., may be sold to give an 
extra profit. 

The vast total of the advertising of all the 
manufacturers of washing machines, vacuum 
cleaners, lamps, heating appliances, switches, 
socket attachments and motors is steadily en- 
larging the market and making the need for more 
adequate outlets felt. The effects of this are 
iust beginning to be noticed. From the van of 
the procession the electrical contractor and 
merchant has already jumped toward the top: 
By using every method to add extra profits by 
doing customers a real service, a still better 


. financial standing is insured. 
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Advantage of Photographs Supplemental to Sales Efforts 
of Dealers in New and Old Fields 


‘Commercial Views of Actual Installations and Operation of Electric 
Appliances in Local Homes Prove Successful Merchandising Feature 


By FRANK H. WILLIAMS 


People are interested nowadays in pictures and 
particularly in photographs. It is noticeable that 
there is nearly always someone standing in front 
of the photographer’s showcase looking at the 
photos of the people on display, whether the ob- 
server knows any of them or not. Again, every- 
one knows how immensely popular the roto- 
gravure sections of the newspapers are, and 
how people always pay a lot of attention to the 
illustrations in periodicals. Again, there is no 
doubt as to the popularity of motion pictures. 


There’s a reason for all this and a decided hint | 


in it for the more successful merchandising of 
electrical appliances. The reason is that this 
is the age of visualization when folks formed 
the habit of wanting everything to be shown 
to them by the medium of pictures, and they've 
come to have an immense faith in pictured evi- 
dence. Thus it is that dealers are more gen- 
erally using photographs to help sell their elec- 
trical appliances. 


AGE OF VISUALIZATION TURNED TO ACCOUNT 
By DEALER. 


But, while it is easy enough to state the simple 
fact that this is the age of visualization, and to 
suggest that photos can be used with much suc- 
cess in the retail marketing of electrical appli- 





ances, the question arises in some minds as to 
just how this can best be done—in just what 
specific ways can photos be used to help sell 
electrical goods? 

In a Southern city there is a dealer in elec- 
trical appliances who decided to use photographs 
as an aid in selling. He came to this deter- 
mination because he was a newcomer in this 
field, because he had extremely keen competi- 
tion and because he felt that he must do some- 
thing a trifle different from the other merchants 
if he was to establish himself quickly and secure 
his share of the business. 


-Usinc PHOTOGRAPHS OF ACTUAL INSTALLATIONS 


To Convince TRADE. 


Accordingly, he hired a commercial photog- 
rapher to take pictures of a home recently con- 
structed by a friend of his in which the elec- 
trical equipment was particularly comprehensive. 
He had the photographer take photographs of 
the vacuum cleaner in the home, of the electric 
range, the electric heaters, the electric cooking 
utensils, the electric sewing machine, in opera- 
tion, and all the other electrical appliances in- 
stalled in the home. 

After securing these photographs the dealer 
neatly typed a caption for each of them and 
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pasted the captions on the bottom of the photo- 
graphs. Then he neatly arranged the pictures 
on a large placard, and over them painted the 
following inscription: 

How many of these electrical labor savers and time 
savers are there in your home? 

These pictures were taken in a recently erected local 
home. This house has been completely equipped elec- 
irically by us. 

Look at all the appliances shown in these photo- 
graphs. Read the captions. Read what the appliances 
are, how and where they are installed, and what they 
will do for this household in the way of saving time 
and labor: Then come in and let us tell you how elec- 
nc appliances will make housework easier in your 
1ome. 

We have some other interesting local photos inside 
which we’ll be glad to show you. 

The placard attracted and held the attention 
of many’ persons, and: as the story told by the 
pictures was so pointed and convincing the dis- 
play resulted in a rush of business. 

The dealer later had his commercial photog- 
rapher take pictures of other installations made 
by his store in office buildings and plants as well 
as in homes. This collection showed just how 
certain companies were using vacuum cleaners 
to advantage in their business, how office build- 
ings were making use of electrical appliances pur- 
chased from him, and how other establishments 
were using electrical goods with telling effect. 

Use of photographs in this. way by the dealer 
gave an entirely novel angle to his merchandis- 
ing methods and this angle was of a sort that 
make the people take notice and be more in- 
clined to purchase goods than if the dealer had 
relied entirely upon word-of-mouth to convince 
them of the merit of his goods? 


Cost oF PHoTOoGRAPHS Not EXCESSIVE. 


Any dealer who has ever used commercial 
photographs knows that the cost is generally 
much cheaper than he had at first figured. Com- 
mercial photographers are, as a rule, good at 
getting the sort of pictures the dealer wants. 
That’s their business, and the better they are 
at it the more business they secure. This dealer 
did not worry on the score of securing the 
proper sort of photographs. 

But while this dealer at first doubted the use 
of photographs in selling electrical goods effec- 
tively in the case of a new store, there was no 
doubt of their value when his store became 
established with a large and growing trade. 

It was not so very long before people began 
coming into the establishment and it was rather 
difficult at times for the salespeople to wait on 
all the customers with the speed they’d like to 
bring to the task. Then it was that the pro- 
prietor provided an album containing pictures 
of installations in local homes and factories, and 
of interesting photographs showing the way to 
use various of the appliances on sale at the store. 
Each carried a caption telling just exactly what 
the appliance was, how it was used and how 
many of the appliances had been sold in the 
city. This album proved of great interest to all 
waiting customers, and the local touch given 
by telling the number of appliances sold in the 
city added to the force of the photographs—a 
silent salesman for the appliances until such 
time as the salesman could give the waiting 
customer his full attention. 
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REVIEW 


WINDOW DISPLAY AS AID TO HOME- 
WIRING CAMPAIGN. 


Tapes Leading from Rooms of House Plan to Cards 
and Appliances in the Foreground Help 
Produce an Effective Appeal. 


During this summer many contractor-dealers 
are prepared to give more than usual attention 
to house wiring. In the past it has been con- 
sidered rather difficult to arrange an effective 
display for house wiring in the show window. 
Recently, however, a number of dealers’ win- 
dows have been showing some creditable ideas 
along this line. 

One particularly effective house-wiring - dis- 
play now being utilized by contractor-dealers in 
different parts of the country is here illustrated 
as it appeared in a recent bulletin of the So- 
ciety for Electrical Development. 

For the backing of the display there is used an 
enlarged architectural plan of a residence, the 
side elevation being drawn on beaverboard and 
each room plainly designated in black letters. 
In the foreground of the display are arranged 
a number of electrical appliances, including va- 





Design for Window House-Wiring Display. 


cuum cleaner, sewing machine, electric washer, 
filatiron and a number of table appliances. 
Above the house plan a large card announces 
that “If your house is wired for electricity, you 
can use these time and labor-saving household 
conveniences.” From each room designated on 
the plan a tape or ribbon leads to one or more 
of the appliances in the foreground. In this 
manner the display of the appliances helps to 
sell the wiring, while the idea helps to sell more 
appliances to those who have their homes al- 
ready wired. 





NEW ELECTRICAL STORE TO BE 
OPENED AT MINNEAPOLIS. 


The Progressive Electric Co. has been organ- 
ized at Minneapolis, Minn., with M. V. Ruther- 
ford, formerly sales manager of the Sterling 
Electric Co., of that city, as president. The 
company is preparing plans for a modern-elec- 
tric shop, to be established in the downtown 
shopping district. Mr. Rutherford displayed, 


during his 15 years’ association with the Sterling 
Electric Co., many advanced ideas on the sub- 
ject of electrical retailing, and will incorporate 
many of them in the new store, which promises 
to be one of the best equipped in the Twin Cities. 


. 
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QUESTIONS. AND ANSWERS 




















All readers are invited to submit questions and 
answers to this department. Anonymous communica- 
tions will not be considered. uestions should relate 
to electrical matters of any kind. Answers contributed 
by readers should be submitted preferably within eight 
days of the date of publication of the question and 
should be limited, if possible, to 300 words. Payment 
will be made for all answers published. 


Questions. 


No. 492.—Loap-Factor oN DistriBUTION TRANS- 
FORMERS.—What is the customary ratio of maximum 
load to average load carried on distribution transform- 
ers serving purely residence neighborhoods when but 
few appliances are in use? What is the ratio when a 
considerable number of appliances are fairly well dis- 
tributed among the customers? What is the ratio of 
total kw-hr. output of such transformers to their total 
kw-hr. capacity when working at their maximum de- 
mand? What transformer capacity should be installed 
per kw. of total connected load for purely lighting 
load and for a load involving the use of appliances as 
well as lighting?—R. H. C., Woodland, III. 





No. 494.—OpeErRATING 60-CycLe Morcr or 50 Cycies.— 
1 have a 220-volt, 1200-r.p.m., 60-cycle induction motor 
which I want to install on a circuit operating at 220 
volts and 50 cycles. The machine is in good order and 
is free from grounds, having been tested out with a 
pressure of 750 volts between winding and core. It 
operates without any unusual sound and without heat- 
ing at no load, but I am not certain just what would 
take place if the machine was put under load, which 
will be about 7.5 hp. for a period of 10 hrs. per day. 
Should the motor be rewound or will it operate safely 
at 7.5 hp.?—H. F. W., Logansport, Ind. 





No. 495.—SyncuHronous Motor As A CoNDENSER.— 
Will. someone please explain for me just how it is 
that a synchronous motor acts like a condenser? I 
have read any number of articles on the use of motors 
as condensers, but have never had a clear explanation 
given as to how such an effect is produced.—R. H. N., 
Peoria, II. 

No. 496—MeETER For RectTiFIED CuRRENT.—What 
kind or type of ammeter should be used to measure 
accurately the current delivered on the d-c. side of a 
mercury-are rectifier?—H. R. C., Houston, Texas. 





Answers. 

No. 491.—PARALLELING BELTED Exciters.—Consid- 
erable difficulty is experienced in paralleling the ex- 
citers in the plant where I operate. There are two 
150-kw. alternators direct-connected to Corliss en- 
gines in this plant. There is a 20-kw. exciter belted 
to each engine. These exciters carry a small amount 
of d-c. load during the day aside from serving as 
exciters. Our practice in paralleling is as follows: 
With one machine running and connected to the 
system, the second machine is brought up to proper 
speed as indicated by the synchronizing lamps. The 
incoming exciter is then brought up to voltage a little 
above the exciter-bus voltage and then connected. The 
second alternator is brought up to proper voltage a 
little above the main bus and cut into service. In the 
period just before connecting in the second alter- 
nator, the two exciters sometimes give trouble. They 
will shift the load from one to the other, sometimes 
slowly and sometimes quite rapidly. Will someone 
tell me what the cause of this is and how this condi- 
tion can be overcome? These alternators have to be 
paralleled. every day and the exciter trouble is quite 
annoying.—J. C. B., Cincinnati. 

Answer.—In studying the troubles experienced 
by J. C. .B. in paralleling exciters belted to direct- 
connected alternators, a mumber of possible 
causes of such trouble suggest themselves. In 
the first place it is evident that the trouble is not 


inherent in. the exciters themselves, since the 


. P - 
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trouble is experienced only during the starting 
period. Trouble with either exciter would un- 
doubtedly develop when running alone if it was 
defective in design or construction. 

One possible source of trouble might be in the 
d-c. load carried at locations outside the engine 
room. However, this is probably not the cause, 
since any trouble from this source would be 
experienced at other times as well as during the 
paralleling period. The probable source of the 
disturbances noted is incorrect operating prac- 
tice. According to the procedure given, the ex- 
citers, which are belted to the main units, are 
paralleled before the main units are connected 
together. Under such conditions, one engine is 
undoubtedly carrying some load while the other 
is running idle with a very short cut-off and, 
consequently, subject to considerable speed varia- 
tions with slight variations in the position of the 
main value. Variations in the load on.the work- 
ing machine will cause slight speed variations 
during the time that the governor is operating to 
set the cut-off position to the new conditions. 
Only the paralleled exciters are functioning to 
hold the two engines to the same speeds during 
the short intervals while the governors restore 
normal conditions. Under such circumstances, 
it can be readily seen that the exciters are liable 
to be motorized one at a time and that quite 
large interchanges of power may be made in 
comparison to the exciter capacity. The engines 
and generators have a large amount of stored 
energy in their rotating parts and small speed 
variations may require heavy overload outputs 
on the part of the exciters. 

The proper operating practice would be to 
bring the incoming machine up to speed and 
parallel the alternators, taking the excitation for 
both machines from the exciter belted to the 
working unit. After the alternators are in par- 
allel the second exciter may be connected to the 
d-c. bus without the present difficultv. The ex- 
citers should be plenty large enough for this pro- 
cedure.—F. H. C., Chicago. 





No. 490.—LusricatTion oF Suir Rincs.—In the sub- 
station where I work there is a considerable amount 
of trouble experiénced in preventing the copper-leaf 
brushes from cutting the collector rings on the a-c. 
side of the rotary converters. Will some one give me 
a formula for a good lubricant or the name of a pre- 
pared oil that will overcome this trouble?—J. A. R., 
Boston, Mass. 

Answer.—The application of a lubricant to 
a commutator or slip-ring often improves condi- 
tions considerably, but if the cutting is severe 
the seat of the trouble must be located and cor- 
rected before the lubricating medium can be of 
any real value. Should rings be badly scored 
they should be trued up and the brushes care- 
fully trimmed. Oftentimes cutting may be 
remedied by the readjustment of the brushes 
themselves. 

Vaseline sparingly applied to the rings with 
a bit of canvas or a stick, serves very well as 
a lubrication. There are on the market several 
compounds and lubricants for this purpose, all 
of which are to be found at the supply houses. 
It should be borne in mind that the excessive use 
of these lubricating mediums is detrimental and 
that they should be used only occasionally.— 
W. F. P., Atlantic, Mass. 
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NEW APPLIANCES 


Newly Developed and Improved Electrical and Mechanical Apparatus, Appliances, and Devices 


Now Being Placed on the Market 








Electric Welding Outfit for One- 


Man Operation. 

High efficiency is claimed for the 
electric welding outfit shown in the 
accompanying illustration because of 
the fact that the generator operates at 
arc voltage. The generator is designed 
to inherently stabilize the arc, thereby 
eliminating the use of relays and other 
auxiliary equipment, which increase the 





Portable Welding Outfit. 


costs of the outfit, but are not quick 
enough in operation to follow’ the 
changes of the arc circuit. 

This outfit, which is made by the 
Westinghouse Electric & Manufactur- 
ing Co., East Pittsburgh, Pa., is pro- 
vided with a generator rated at 175 am- 
peres. The generator has commutating 
poles and an exceptionally long com- 
mutator which enables it to carry the 
momentary overload at the instant of 
striking the arc without special overload 
protection. It is mounted on a common 
shaft and bedplate with the motor. A 
pedestal bearing is supplied at the com- 
‘mutator end; the bearing carries a brack- 
et for supporting the exciter which also 
is coupled to the common shaft of the 
set. Motors can be supplied for either 
d-c. or a-c. circuits. Where an a-c. 
motor is used, leads are brought outside 
the motor frame for connecting to 
either -22))- or 440-volt circuits. This 
feature is particularly desirable on 
portable outfits which may be moved 
from one shop to another having sup- 
ply circuits of different voltages. 

The control for the single-operator 
equipment consists of a small ebony as- 
bestos panel, mounted upon angle-iro 
framework. The field rheostat for reg- 
ulating the welding current, voltmeter, 
ammeter and two-pole knife switch are 
mounted upon the panel. The design 
of the control is such that very close 
adjustment of current may be. easily 
and: quickly made, and, once made, the 
amount of current at the weld will re- 
main fixed within close limits until 
changed by the operator. There are 21 
steps provided for the adjustment of cur- 
rent from 50 to 225 amperes. This gives 
a current regulation of less than 9 am- 
peres per step, which makes it much 


easier for a welder to do vertical or 
overhead work often encountered in 
railroad shops and ship construction. 

Where the equipment is required for 
portable service, the motor-generator 
set with the control panel is mounted on 
a fabricated steel truck, equipped with 
roller-bearing wheels, and can be hauled 
about the shop or yards by one man. 
The suitable plugs and receptacles for 
three-phase, three-wire wr two-phase 
four-wire, a-c. motors allow the set to 
be quickly and conveniently connected 
to the supply circuit at any desirable 
point. Only one plug is required for 
the motor, but the number of receptacles 
required depends upon the number of 
poirits at which it is desired to do weld- 
ing work. These plugs and receptacles 
are supplied on special orders. 

Other machines of larger size and for 
the service of several welders are in- 
cluded in a set of welding-machine de- 
signs in the same class with this single- 
operator outfit. These machines are 
built in capacities up to 1000 amperes. 


Portable Pive-Thawing Outfit. 





Water pipes are frequently frozen | 


in unheated basements, under porches 
or inside the house during extremely 
cold weather. It is an annoying task 
to thaw these pipes with hot water 
and it is also quite dangerous to do 
the thawing with a blow-torch or 
with fire. A convenient portable 
transformer outfit, made by the Gen- 
eral Electric Co., Schenectady, N. Y., 
and intended for thawing service, is 
shown.in the accompanying illustra- 
tion. As may be noted the outfit is 
provided with suitable cables and 

















Fipe-Thawing Transformer and Attach- 
ments. 


clamps and is connected for service 
to an ordinary socket. 

This equipment, which is called the 
“Wayne Pipe. Thawer,” consumes 
from 500 to 650 watts or about as 
much energy as an ordinary flatiron. 
Circuits of from 100 to 125 volts at 
50 to 60 cycles are suitable for the 
attachment and satisfactory operation 
of the thawer. The entire outfit in- 
cluding a 10-ft. primary connection, two 
7.5-ft. secondary cables with clamps, 
transformer and attachment plug, 
weighs only 35 Ibs. and has a maxi- 
mum dimension of 10.5 ins. 


New Type of Portable. Electric 
Heater. 


There are often days or parts of 
lays during the between seasons of the 
year when a little heat is required to 
warm a room in the home or a smali 
space in an office. Electric heaters 
are more convenient and economical! 





Heater With Burnished Copper Parabolic 
Reflector. 


than any other type of equipment for 
this kind of service. They can be 
moved from room to room and at- 
tached to an ordinary lamp socket or. 
better still, to a base-board outlet 
where one is available. 

A heater of this convenient type, 
shown in the accompanying illustra- 
tion, has recently been put on the 
market by the Majestic -Electric De- 
velopment Co., San Francisco, Cal. 
This new heater, which is known as 
Majestic No. 11, is 19.25 ins. high, 
weighs 7.5 lbs. and uses 615 watts 
Pure burnished copper is used in the 
construction of the reflector, which is 
parabolic in shape and is inclosed in 
an outside shell 14.5 ins. in diameter. 
A dead-air space is left between the 
reflector and the steel back to insure 
the safe and cool handling of the ap- 
pliance, and a wire guard covers the 
front for protection from the _ hot 
live heating element. Other styles 
of heaters made by the same manu- 
facturer include grate type, log-type, and 
portakle stove-type heaters. 


Wire Guard for Reflector Lamp. 


Guards protecting lamps in exposed 
locations serve the double purpose of 
preventing theft and mechanical injury. 
Frank W. Morse, Boston, Mass., is now 
manufacturing a lamp guard. for at- 
tachment to steel reflectors. This guard 
is made by the electric-welding process 
and is attached to the reflector by a 
screw-eye bolt which is locked and un- 
locked by a special key. 
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LATEST APPROVED APPLIANCES 


Approved by Underwriters’ Laboratories, Following Examination and Tests Conducted Under the 
Standards of the National Electrical Code 








Conduit Outlet Bushings and Fit- 
tings.—Electrical Fittings & Foundry, 
Lid., 331 King street, West, Toronto, 
Ont. Listed May 4, 1920. 

“Diamond. B.” Drawn-steel or 
cast-iron locknuts and bushings 4 ins. 
or less. 





Lamp Adjusters.—E. R. Frost, 2744 
Pine Grove avenue, Chicago. Listed 
May 11, 1920. 

“Gem.” Consisting of spring-con- 
trolled, steel pulley mounted in iron 


‘‘Gem’’ Lamp Cord Adjuster. 


acket; cord is looped around fiber 
sulator which is attached by string 
pulley; designed for adjustment of 


I: 
to 
pendent lamps. 





Fixture  Fittings——Electrical _ Fit- 
tings & Foundry, Ltd. 133 King 
street, West,. Toronto, Ont. Listed 
May 4, 1920, 

“Diamond B.” Cast-iron crowfeet 
and fixture studs ¥% in. or less. 





Insulating Supports—Hubbard & 
ol Pittsburgh, Pa. Listed May 11, 
O?( i ‘ 
Samped or rolled steel bases or mal- 
leable iron hooks, galvanized, to which 
petticoated porcelain. insulators are 
secured; catalog Nos. 183, 190, 191, 
191-A, 250, 258, 286, 296, 299, 350, 
358, 383, 386, 394, 396, 450, 540, 583, 
ae. insulators only, catalog Nos. 
VID 


55, 1601 and 1602. 











Panelboards.—Ajax Electric Co., 56 
Baldwin avenue, Jersey City, N. J. 

Panelboards consisting of assembly 
of bus bars with or without standard 
cutout parts, or with or without stand- 
ard switches mounted on_ isolating 
bases; designed for use on low-poten- 
tial circuits. 

Listed March 12, 1920. 





Switches Inclosed. — Wadsworth 
Electric Mfg. Co., Covington, Ky. 
Listed: April 23, 1920. 

Standard double-pole combination 
plug fuse cutout base inclosed in 
metal case and provided with- handle 
for manual operation without open- 
ing case. 





Switches, Inclosed.—Westinghouse 
Electric & Mfg. Co., East Pittsburgh, 
Pa. Listed May 11, 1920. 

“Krantz” Type WK 100; 10 hp., 250 
volts; 15 hp., 440 and 550 volts; t®o 
and three-pole quick-make-and-break 
motor-starting switch equipped with 
either of two types of. time-element 
cartridges designed to afford protec- 
tion to motor against overloads main- 
tained for longer than predetermined 
periods by opening circuit to no- 
voltage release coil, or by opening 
supply circuit. Inclosed in metal 
case and designed for manual opera- 
tion without opening case. 





Switches, Knife—Trumbull Elec- 
tric Mfg. Co., Plainville, Conn. Listed 
May 7, 1920. 

“Circle T.” 1500, 2000, 2400, 2800 
amperes, 25 cycles; 1500, 1900, 2300, 
2700 amperes, 60 cycles, 250 volts a-c; 
type A. 





Switches, Inclosed.— Frank Adam 
Electric Co., 3650 Windsor street, St. 
Louis, Mo. 

Three-pole, motor-starting knife 
switches with clips for standard cart- 
ridge inclosed fusés which are short- 
circuited when switch is in starting 
position; inclosed in metal case and 
designed for manual operation. with- 
out opening the case; fuse terminals 














Adam Three-pole Motor-Starting Knife 
Switch. 


are dead at all times while they are 
exposed for inspection or replace- 
ments; 7.5 hp., 250 volts. - 

Listed March 30, 1920. 


Switches, Push Flush. — Chelten 
Electric Co., 4859 Stenton avenue, 
Philadelphia. 


Four-way push flush switches; cata- 
log No. 4003. 
Listed April 12, 1920. 





Switches, Surface.— The 
Electric Co., Bridgeport, 
Listed April 27, 1920. 

“Bryant” and “Perkins” series mul- 
tiple; 20 amperes, 250 volts; 40 am- 
peres, 125 volts; catalog Nos. 2571, 
2621, 2622, 2675, 2676, 2677. 


Bryant 
Conn. 





Switches, Surface. — Harvey Hub- 
bell, Bridgeport, Conn. 





Hubbell Double Pole Surface Switch. 


“Hubbell’ double-pole surface 
switches; catalog No. 8102. 


Listed March 26, 1920. 





Switches, Push and Rotary Flush.— 
The Bryant Electric Co., Bridgeport, 
Conn. 

Single-pole, catalog Nos.‘ 601, 605, 
2093-94, 2201, 2205-06. 2295, 2340-41, 
2346-47, 2457, 2491, 2522, 2525; with 
receptacles, 2519, 2641, 2643, 2701, 
2901, 2901-H and 2707-08. Switches 
1-8 gang, for use only in steel walls 
of Pullman cars which contain no 
combustible material; 5 amperes, 75 
volts; without sheet-steel supporting 
frame, catalog No. 40; with frame, 
catalog Nos. 41-48 inclusive. Double- 
pole,. catalog Nos. 602, 606, 609-10, 
2095, 2202, 2207, 2298, 2344, 2350, 2462, 
2494, 2523, 2526; with receptacle, 2520, 
2568; with plate 2569, 2623-24. Duplex 
Switches, combination of two single- 
pole, catalog No. 2709; combination of 
one single-pole and one 3-way, catalog 
No. 27,10; combination of one single- 
pole and one 2-circuit electrolier, cata- 
log Nos. 2639 and 2640. Momentary 
contact, 10 amperes, 250 volts, cata- 
log No. 2202-Y. 

Listed April 12, 1920. 





Wires, Portable, Flexible Cord for 
Heaters.—Standard Underground Ca- 
ble Co. of Canada, Hamilton, Ont. 
Listed May 11, 1920. 

Marking: Two brown threads ca- 
bled with copper strands. Tag on 
coil to read “National Electrical 
Code Standard.” 





Wires, Slow-Burning Weatherproof. 
—Illinois Wire & Cable Co., Syca- 
more, Ill. : 

Marking: Green and brown thread 
crossing in middle braid. 

Listed April 2, 1920. 
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ACTIVITIES IN THE ‘TRADE 


Business Developments, Sales Agencies, Trade Literature and Miscellaneous Items Concerning 
Electrical Manufacturers and Allied Business Interests 








Advance Electric Co., 6315 Maple 
avenue, St. Louis, Mo., will build a 
oue-story plant, 50 by 100 ft., to cost 
about $15,000. E. Bretch is the presi- 
dent of the company. 


Philadelphia Insulated Wire Co., 
Philadelphia, Pa., has purchased the 
entire business of the Alfred F. Moore 
Estate, situated at the corner of Third 
and Race streets, Philadelphia, and ad- 
vises the trade that the business will 
be continued under the same manage- 
ment as heretofore. 


Hopewell Insulation & Manufactur- 
ing Co., Inc., Hopewell, Va., is plan- 
ning to manufacture hard rubber, com- 
position and condensation molded in- 
sulated parts, and high-tension insu- 
lators for all wireless and transmis- 
sion purposes. Operation of the 
plant will start about July 15. 


Hergi Manufacturing Co., 75 Third 
street, Bridgeport, Conn., manufac- 
turer of portable electric machinery, 
has issued bulletins No. 10, on grind- 
ing wheels and points; No. 11, on die 
sinking outfit; No. 12, on scraping 
outfit; No. 13, on screw driving outfit 
and No. 14 on hammers and grinders. 


General Electric Company, Sche- 
nectady, N. Y., has acquired a tract 
of land aggregating about 20 acres 
cn Elmwood avenue, between 68th 
aud 70th streets, Philadelphia, Pa., for 
a consideration said to be $275,000. 
The property will be used as a site 
ior a new plant, and plans are under 
way, it is said, for the initial units. 
It is proposed to inaugurate construc- 
ticn work in the fall. The entire 
plant with equipment is estimated to 
cost close to $5,000,000. 


United States Electric Co., New 
London, Conn., has awarded a contract 
to Arthur T. Jackson & Co., 108 State 
street, for the erection of a one-story 
addition to its plant at Fort Trumbull, 
about 75 by 100 ft. Improvements 
will be made also in a number of 
buildings at the works, and the entire 
plant arranged for the manufacture 
or electrical riveting and heating ap- 
paratus. The work is estimated to 


cost about $50,000. 


Federal Battery Service, Inc., oper- 
ating a plant at 1525 Seventh street 
N. W., Washington, D. C., for the 
manufacture of batteries, etc., is plan- 
ning for extensions to increase its op- 
erations, including the establishment 
of numerous stations in various large 
cities. 


Roberts-Hamilton Co., 413 South 
Fourth street, Minneapolis, Minn., 
manufacturer of electric lighting 


plants and electrical supplies, has is- 
sued catalog No. 42, dealing with 
farm-lighting plants, in which a full 
description, with illustrations, is given 
of the products manufactured by the 
company. 


Standard Battery Manufacturing 
Co., 1103 North Main street, Fort 
Worth, Tex., manufacturer of elec- 
tric batteries, is planning the erection 
of an addition to its present plant to 
moreg@han double its output. Consid- 
crable nevy machine shop equipme:t, 
woodworking machinery, motors, etc., 
will be installed. Albert Kramer is 
the president of the company. 


Anderson Electric & Equipment 
Co., 154 Whiting street, Chicago, in 
catalog No. 3, recently issued, de- 
scribes the list of specialties manu- 
factured by the company consisting 
of automotive accessories, electric 
lighting devices, dental and laboratory 
devices and special manufacturing to 
the requirements of the customer. 


Chicago Fuse Manufacturing Co. 
is now occupying its new factory 
building, Laflin and 15th streets, Chi- 
cago, where the company has 125,- 
000 sq. ft. of floor space in a modern 
2-story factory structure with a 4- 
story office addition, the site covering 
a frontage of 140 ft. on Laflin street 
and 360 ft. on 15th street. William 
W. Merrill, vice-president and treas- 
urer of the company states that the 
building, which was formerly used by 
the Otis Elevator Co., has been en- 
tirely remodeled in accordance with 
the latest ideas in industrial engineer- 
ing practice and the most modern 
equipment installed, and that in ad- 
dition to providing larger and more 

modern facilities, 









New Factory Recently Occupied by the Chicago Fuse 


Manufacturing Co. 


permit unusual 
efficiency in mar- 
keting the com- 
pany’s product. 
With the additions 
contemplated, the 
buildings and 
equipment will 
represent an _ in- 
vestment of more 
than $500,000. The 
company’s product 
is distributed not 
only in all parts of 
the United States, 
but in foreign 
countries as well. 


q the new plant will 





Edison Storage Battery Co., Or- 
ange, N. J., announces the recent ap- 
pointment of Don. C. Wilson as as- 
sistant sales manager in charge of its 





' Don C. Wilson. 


raiiroad department. Mr. Wilson has 
been active in railroad operating and 
mechanical departments. for many 
years and was formerly “electrical en- 
gineer for the Union Pacific railroad 
at Omaha, Neb., and in a similar ca- 
pacity with the Central Railroad of 


.Georgia at Savannah, Ga. Mr. Wilson 


was educated in the public schools of 
Broken Bow, Neb., and the Nebraska 
State University, completing his 
course in electrical engineering in 
1907, after which he was engaged in 
electrical work in various capacities 
with the Stone & Webster Construc- 
tion Co., Seattle, Wash.; the Pacific 
Gas & Electric Co., Los Angeles, 
Cal., and the Independent Telephone 
Co., Omaha, Neb. His-office will be 
room 409, 23 West 43rd street, New 
York City. 


Bryant Electric Co., State street, 
Bridgeport, Conn., has awarded con- 
tracts in connection with the-construc- 
tion of a four-story and basement 
plant, about 60 by 158 ft., and 60 by 60 
ft., to be located on Organ street. The 
new works are estimated to cost about 
$140,000. 


Stearns Motor Manufacturing Co., 
Ludington, Mich., manufacturer of 
farm-lighting and power plants, has 
issued a catalog setting forth the 
company’s claims for its. product. 
The company is at present arranging 
for an agency for the sale of its 
plants in India and has also estab- 
lished agencies in other parts of the 
world as well as in all parts of the 
United States. 
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PERSONAL MENTION 


Biographical Sketches and Chronicle of Changes in Business Connections, Promotions. and 
Other Personal News of the Industry 








Pror. O. H. LELAND, of the col- 
ege of civil engineering at Cornell Uni- 
versity, has accepted a position. with the 
! G. White Engineering Corp., New 
York City. 

Lirut.-Co.. THOMAS F. Brown, 
formerly of the ordnance department, 
\'. S. A., has. been elected president of 
the Colonial Brass & Broaze Co., Mid- 
\leboro, Mass. 


F. R. Boies has been appointed 
vice-president and general manager of 
ihe American Automatic Connector Co., 
(leveland, O. Mr. Bolles was formerly 
vice-president and general manager of 
he Copper Range Railroad Co., Hough- 
ion, Mich. 


CHARLES JOHNS. has 
ointed manager of the St. 
‘Ont.) street railway system. 


been ap- 
Thomas 


R. K.. TIFFANY, project manager 
{ the United States Reclamation Serv- 
ice, has resigned to open .an office as 
onsulting engineer at Spokane, Wash. 


D. T. LAYLIN has recently been ap- 
nointed sales manager of the Adams- 
Bagnall Electric Co., Cleveland, manu- 
iacturers of “ABolite” reflectors, small 
motors and gyrofans. Mr. Laylin has 
heen associated with the electrical busi- 
ness for the past 15 years. In 1905 he 
entered the service of the Western Elec- 
tric Co. and for six years was actively 
interested with power apparatus sales 
1 Chicago and New York. Following 





D. T. Laylin. 


five years in charge of the electrical 
sales and shop departments of the 
Strong-Carlisle-Hammond Co., Cleve- 
land, Mr. Laylin became electrical en- 
gineer of the Standard Parts Co., man- 
ufacturers of automobile parts, with 
headquarters in Cleveland. Mr. Laylin 
1s a graduate of Ohio State University. 





S. H. CLELAND has been appoint- 
ed eastern sales manager of the National 
Engineering Co. Chicago. He _ has 
opened temporary offices at 15 East 40th 
street, New York City. 


Louise B. KRAUSE, librarian of. 


H. M. Byllesby & Co., Chicago, was 


elected second vice-president of the 
American Library Association at its 
annual meeting in Colorado Springs, 


a] 


Colo., June 7. 


T. W. McMawnws, for the past six 
years master mechanic for the Kellogg 
Switchboard & Supply Co., Chicago, has 
been elected vice-president and general 
manager of the Security Tool Works, 
Chicago, and is now at work in his new 
position. 


CHARLES F. KETTERING, presi- 
dent of the Delco Light Co., Dayton, 
O., was elected president of the Engi- 
neering Club of Dayton at the recent 
annual election. Mr. Kettering is a fel- 
low of the American Institute of Elec- 
trical Engineers. 


EpwWaRp BLAKENY, for many 
years in the engineering departments of 
the American Telephone & Telegraph 
Co., and the Western Union Telegraph 
Co., is now a member of the technical 
staff of the research department of the 
Radio Corp. of America, New York 
City. 


WILLARD L. CASE has been elected 
treasurer of the Yale & Towne Manu- 
facturing Co., Stamford, Conn., suc- 
ceeding John B. Milliken, who recently 
resigned. Mr. Case’s long experience 
has involved relations with power and 
light companies, foundries and machine 
shops. 


W. H. McInvyreE, formerly gener- 
al manager of the Ottawa (Ont.) Elec- 
tric & Gas Co., was presented with a 
gold watch and chain by the employes 
of that company on the occasion of his 
leaving the electrical field to take up 
the position of general manager of the 
Ottawa Car Co., Ottawa, Ont. 


GEORGE M. WISNER, for the past 
13 years chief engineer of the sanitary 
district of Chicago, has resigned to en- 
ter business for himself. Mr. Wisner 
has been connected with the sanitary 
district work for 28 years and will con- 
tinue to act as consulting engineer for 
the district board. 


ROBERT MONTGOMERY, who has 
been manager of the commercial depart- 
ment of the Louisville (Ky.) Gas & 
Electric. Co. for the past seven years, 
has been appointed manager of. the in- 
vestment department of the company. 
As manager of the commercial depart- 
ment, Mr. Montgomery’ made a very 
successful record, particularly in the 
wiring for electric service of already 
built houses, securing large additions to 
the industrial power business of the 
company, and in promoting the in- 
creased use of electrical apppliances. 





Obituary. 


CHARLES BLiZzZarRp, third vice- 
president of the Electric Storage Bat- 
tery Co., Philadelphia, Pa., and one of 
the best known men in the manufac- 


8 _______________.__ _. 








Charles Blizard. 


turing end of the electrical industry, 
died at Philadelphia on June 12. AI- 
though born at Stevens Point, Wis., 56 
years ago, Mr. Blizard was educated in 
the east, graduating from the Brooklyn 
Polytechnic Institute. In October, 
1893, he became associated with the 
Electric Storage Battery Co. as man- 
ager of the New York City office and in 
1900 was moved to the Philadelphia 
office and placed in charge of the sales 
department. In April, 1906, he was 
made third vice-president, which posi- 
tion he retained until the time of his 
death. Mr. Blizard was always a prom- 
inent figure at electrical conventions 
and served on the exhibition committee 
of the National Electric Light Associa- 
tion for many years. In the days of 
the Electric Vehicle Association he was 
an active figure in the organization, 
serving on many committees, and later 
continued his activities in the electric 
vehicle section of the N. E. L. A. He 
was a member of the board of gover- 
nors and chairman of the finance com- 
mittee of the Associated* Manufacturers 
of Electrical Supplies and was his com- 
pany’s official representative in the Mo- 


‘tor Accessory Manufacturers Associa- 


tion. Mr. Blizard was a member of the 
American : Institute of Electrical Engi- 
neers, the Engineers’ Club of New York 
City, the Germantown Cricket Club and 
the Whitemarsh Country Club. 


DANIEL SKELTON, general man- 
ager of the Western Union Telegraph 
Co., died at his summer home, Asbury 
Park, N. J., from heart disease, June 
16. 


He was 58 years of age. 
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— 








EASTERN STATES. 


Poultney, Vt. — The Ruggles Ma- 
chine Co. will erect a factory build- 
ing. 

Dorchester, Mass. — The American, 
Radiator Co. will build a two-story, 
241 by 331 ft., warehouse. 


Montague, Mass.—Plans are being 
prepared for the erection of a ma- 
chine shop for the Montague Machine 
Co., at an estimated cost of $100,000. 


Northampton, Mass.—The Interna- 
tional Silver Co., Meriden, Conn., has 
let the contract for a one-story, 42 
by 106 ft. forge shop at its branch 
plant in Northampton. 


Springfield, Mass. — The United 
Electric Co. has awarded a contract 
for a substation to cost $100,000. 


Springfield, Mass.—A contract has 
been let to the Walsh Boiler & Iron 
Works for the installation of new 
boiler equipment at the plant in the 
Technical High school. 


Springfield, Mass.—The Bausch Ma- 
chine Tool Co. will erect a three- 
story, 60 by 136 ft., plant. 


Pawtucket, R. I.—Considerable elec- 
trical and mechanical equipment will 
be installed by the Jencks Spinning 
Co., 335 Barton street, at its four- 
story and basement mill on Weeden 
street, about 100 by 128 ft., with two- 
story extension, 80 by 173 ft., and esti- 
mated to cost about $300,000. 


Waterbury, Conn.—The Waterbury 
Clock Co. has arranged for the erec- 
tion of a one-story power house at its 
gf 50 by 57 ft., to cost about $12,- 


Ausable Forks, N. Y.—The Ausable 
Forks Electric Co. is planning for the 
erection of a new power plant at Jay, 
N. Y., where a local franchise has 
been granted: Application for per- 
mission has been made to the State 
Public Service Commission. 


Brooklyn, N. Y.—A power plant for 
factory service will be erected by the 
General Laundries, Inc., in connection 
with its plant on Myrtle avenue, near 
Marcy avenue. 


Brooklyn, N. Y.—The Kings Coun- 
ty Lighting Co., 4802 North Utrecht 
avenue, has been ordered by the State 
Public Service Commission to pur- 
chase new equipment at estimated 
cost of $2,000,000 for extensions and 
betterments in its system. 


Buffalo, N. Y.—In connection with 
the proposed electrification of local 
railroad terminals, City Commissioner 
Perkins is urging the adoption of an 
ordinance covering the use of electric 
locomotives, operated under the stor- 
age battery system, by the different 
lines. It is held that this will elimi- 


nate the necessity of electrifying all 
the switch and yard tracks. 


Flushing, L. I., N. Y.—The Hunter 
Illuminated Car Sign Co., Linden 
avenue, has filed plans for the erec- 
tion of a one-story addition to its 
works. 


Johnson City, N. Y.—The water- 
works department has arranged for 
the installation of three 600-hp. elec- 
trically driven pumps at the local 
plant. Service will be furnished by 
the Binghamton Light, Heat & Power 
Co. The company has also completed 
arrangements for furnishing light and 
power at the factories of the Endi- 
cott-Johnson Corp., manufacturer of 
shoes. 


New York, N. Y.—Goethals, Wells 
& Co. has been organized by offi- 
cials of George W. Goethals & Co., 
40 Wall street, to handle different 
phases of engineering and construc- 
tion work not regularly exeeuted by 
the parent corporation. Gen. George 
W. Goethals is president and George 
M. Wells is vice-president of the new 
organization. 


New York, N. Y.—The New York 
Telephone Co. has filed plans for the 
erection of a one-story addition to its 
telephone exchange plant at Webster 
avenue and 178th street, 48 by 100 ft., 
to cost about $66,000. Plans have 
been prepared for extensions and im- 
provements in the present exchange 
buildings at 92 Broad strects, and at 
Franklin and Worth streets. 


New York, N. Y.—Since the first 
of the year, the New York Telephone 
Co. has installed a total of over 35,400 
telephones in Greater New York, or 
almost as many telephones as are op- 
erated at Jersey City, Hoboken and 
Bayonne, N. J., combined. The com- 
pany is said to have applications on 
hand for more than 64,850 telephones 
in the Greater New York district. 


New York, N. Y.—The Fletcher Co. 
will install a power plant at its brick 
and concrete factory and warehouse 
on Varick street, near Grand street. 
John C. Williams, Inc., 233 Broadway, 
has the contract for the work. 


Olean, N. Y.—The board of educa- 
tion will install a boiler plant in the 
high school to cost about $50,000. A. 
W. E. Schoenberg, First National 
Bank building, is the architect on the 
project. 


Potsdam, N. Y.—The St. Lawrence 
Transmission Co. has added to its 
petition to the state public service 
commission requesting permission for 
erection of an addition to its power 
plant at Fowler, asking for authority 
to construct a new power plant at 
Russell, St. Lawrence county. 


Whitehall, N. Y.—The Consolidated 
Light & Power Co. has made applica- 
tion to the state public service com- 
mission for permission to build a 
power plant. It is proposed to build 
a distributing system to furnish ser- 


rw 


vice to Hamton and Fort Ann. A 
franchise has been granted by the 
municipal authorities. | 


Butler, N. J.—The State Board of 
Public Utility Commissioners has ap- 
proved plans submitted by the borough 
council for the erection of an addi- 
tion to the municipal electric power 
plant, with the installation of new 
equipment for increased capacity. 
The plant also furnishes service to 
Bloomingdale. 


Dover, N. J. — The New Jersey 
Power & Light Co. has commenced 
the construction of a power line from 
its Dover station to Dover, for in- 
creased local service. A new coal 
bunker has been completed at the 
plant, and plans have been perfected 
for the immediate installation of a 
coal-conveyor system. The company 
has arranged to handle the load at 
the plant of the Richardson & Boyn- 
ton Co., Dover, manufacturer of 
stoves, and lines have been extended 
to this point. A number of motors 
will be installed at the stove works. 


Hammonton, N. J.— The common 
council has granted a five-year con- 
tract to the Hammonton Telephone 
& Telegraph Co. for operation of an 
electric fire and police signal system. 


Jersey City, N. J.—The American 
Butterine Co., 1 Montgomery street, 
will install a boiler plant in connec- 
tion with its four-story factory, 50 by 
100 ft., to be erected ‘at Eighth and 
Henderson streets. 


Lakehurst, N. J.— The Bureau of 
Yards & Docks, Washington, D. C., 
is taking bids for the erection of a lo- 
cal power ‘plant for service at its 
works. The plant and electric system 
are estimated to cost about $400,000. 


Newark, N. J. — The New York 
Telephone Co. has removed its main 
plant in this city from the building at 
Washington street and _ Branford 
place, occupied for many years, to a 
new structure at Morris and South 
Orange avenues. 


Newark, N. J.— Alfred Sommer, 
466 Summer avenue, has submitted a 
low bid of $10,753 to the board of edu- 
cation for electrical work in the addi- 
tion to the Alexander public school. 
A bid of. $33,333 was submitted by the 
F. & W. V. Engelberger Co., 159 Jelliff 
avenue, for the heating and ventilating 
installation. 


Newark, N. J.—The Public Service 
Electric Co. has made application to 
the State Board of Public Utility 
Commissioners for permission to is- 
sue additional capital stock to the 


‘amount of. $3,000,000. The proceeds 


will. be used for additions to equip- 
ment and new transmission lines, as 
well as distributing lines, and to reim- 
burse the company for extensions to 
its plants: prior to the first of the 
present year. 
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Orange N. J.—The Radium Lumi- 
nous National Corp., Alden street, has 
filed. plans for the erection of a one- 
story extension. 


Allentown, Pa.—The Allentown Ca- 
ble & Machine Co., is planning for 
the erection of a one-story plant, 50 
by 100 ft., at Hamilton and - John 
streets, to cost about $35,000. 


Altoona, Pa. — The Penn Central 
Power Co. is planning for the con- 
struction of a new transmission line 
in the vicinity of Twin Rocks, Pa. 
Day & Zimmerman, Inc., 611 Chest- 
nut street, Philadelphia, is the engi- 
neer on the project. 


Elwood City, Pa.— The American 
Steel Co., Park building, will build a 
one-story power plant, 38 by 60 ft. 
at its works at Elwood City. 


Harrisburg,, Pa.— The Harrisburg 
Light & Power Co. is arranging for 
the installation of heating mains in 
Second and Walnut streets. It is pro- 
posed to have the new underground 
lines ready for service in September. 
The Second street line will extend 
from. Locust to Briggs streets, and 
the Walnut street.main from Fourth 
street to the Pennsylvania railroad. 


Macungie, Pa.— The Lehigh Knit- 
ting Mills will build a one-story addi- 
ion to its boiler plant for increased 
capacity. 


Philadelphia, Pa.— The Bell Tele- 
phone Co. has completed plans for 
the erection of a four-story addition 
to its exchange plant at Broad and 
Rockland streets, to cost about $400,- 
000, including equipment. 


Philadelphia, Pa.—John Friedrich 
has had plans prepared for the erec- 
tion of a one-story power house on 
North Lawrence street, near Pike 
street, to be used in connection with 
his factory at this location. 


Philadelphia, Pa.—The Bloch Go- 
Cart Co., 1134-36 North American 
street, is taking bids for the erection 
of a’ one-story power house at. its 
plant. 


Philadelphia, Pa.— The police de- 
partment is considering the installa- 
tion of a series of wireless stations 
throughout the city. Sending and re- 
cording apparatus will be installed at 
important locations. It is estimated 
that there are about 600 privately 
owned wireless stations now estab- 
lished in the city. 


Philadelphia, Pa.—The H. S. B. W. 
Cochrane Corp., formerly known as 
the Harrison Safety Boiler Works, 
has acquired a plant consisting of a 
group of factory buildings at 3120 
North Seventeenth street. The struc- 
tures include machine. shops, foundry 
and offices, and were secured for a 
consideration said to be $158,000. The 
plant will be used by the new owner 
in connection with the manufacture of 
its standard power plant equipment 
and specialties. 


Baltimore, Md.—The Consolidated 
Gas, Electric Light & Power Co. is 
considering the extension of its sys- 
tem in the Brooklyn, Curtis Bay and 
New Annex districts. The city coun- 
cil has reported favorably on the pro- 
posed work. 


Baltimore, Md. — The Steinmetz 
Electric Motor Car Corp., recently 





organized with capital stock of $2,- 
000,000, has acquired property held 
by Reus Brothers at Kate avenue and 
the Western Maryland railroad, Ar- 
lington, to be used as a site for -its 
plant. It is planned to inaugurate 
immediate operations, securing neces- 
sary machinery and equipment for 
production. The company will spe- 
cialize in the manufacture of elec- 
trically operated industrial trucks and 
delivery cars. Charles P. Steinmetz, 
Schenectady, N. Y., chief engineer for 
the General Electric Co., heads the 
new organization. 


Baltimore, Md.—The Consolidated 
Gas. Electric Light & Power Co. has 
completed plans for the erection of a 
new purifier works in the Westport 
district to cost about $40,000. It is 
proposed to commence immediate con- 
struction. . 


Baltimore,, Md.—The DeLion Tire 
& Rubber Co., 131 Mount Royal ave- 
nue, will take bids about July 1 for 
a new factory. A power plant for 
works service will be erected, and 
bids will be asked at the same time. 
The entire project is estimated to 
cost about $150,000. J. Osborn Hunt, 
114 North Montgomery street, Tren- 
ton, N. J., is the architect on the 
project. 


Lewes, Del. — The Navy Depart- 
ment, Washington, D. C., has. com- 
pleted plans for the erection of a new 
local radio compass. station, to be 
situated on the old artillery grounds, 
in the vicinity of Lewes Beach. The 
present station of the government in 
this vicinity will be abandoned. The 
new radio plant will be known as the 
Fourth District Naval Radio Station. 


Petersburg, Va.— The Chesterfield 
Manufacturing Co. has awarded a 
contract to the Ambursen Construc- 
tion Co., 186 Fifth avenue, New York 
City, for the erection of its hydroelec- 
tric power plant, to be used in con- 
nection with its local cotton mills. 
The structure will be located on 
Swift creek. . 


Grafton, W. Va.—Referee in Bank- 
ruptcy O. E. Wyckoff is planning for 
the early sale of the plant and prop- 
erty of the Grafton Traction Co. 
About 24 months ago the property 
was appraised at $232,634, without val- 
uation of franchise. 


Columbia, S. C. — The Columbia - 
Railway, Gas & Electric Co. is plan- 
ning for the erection of an addition 
to its electric generating plant to cost 
about $400,000, including the installa- 
tion of new hydroelectric equipment. ~ 


Paris Island, S. C.—The Bureau of 
Yards & Docks, Washington, D.°C., 
is planning for extensions in the local 
power plant of the Navy Department, 
including the installation of consider- 
able new equipment. The installation 
will include coal-handling equipment, 
with steel hopper, coal crusher, eleva- 
tor, etc.; stokers for four 300-hp. 
boilers; track scales for coal; dump 
cars, etc., while in the electrical de- 
partment a new 300-kva. turboalterna- 
tor will be installed, with exciter, 
boiler feed pumps and other apparatus. 


Union, S. C.—The common council 
is planning for extensions in the local 
electric lighting system. It is pro- 
posed to issue bonds for $30,000 to 
cover the cost of the work. 
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Adel, Ga.—The common council is 
planning for extensions and improve- 
ments in the local electric lighting 
plant and waterworks, operated in 
connection, to cost about $12,000. 


Eastman, Ga.—The city council has 
preliminary plans under way for the 
establishment of a municipal electric 
light and power plant, with local dis- 
tributing system. 


NORTH CENTRAL STATES. 


Cincinnati, O.—The American Can 
Co., 120 Broadway, New York City, 
is completing plans for the construc- 
tion of a four-story reinforced con- 
crete plant at Spring Grove avenue 
and Fergus street. The plant will 
cost about $1,000,000, including equip- 
ment. 


Cincinnati, O. — The Oakley Ma- 
chine Tool Co. has increased its capi- 
tal stock from $110,000 to $250,000 and 
is having plans prepared for a new 
factory in the Oakley section of Cin- 
cinnati. 


Cleveland, O.—The Chain Products 
Co. has increased its capital stock 


from $250,000 to $450,000. 


Cleveland, O. — The Automobile 
Machinery Co., recently organized for 
the manufacture of automobile parts, 
is in the market for new equipment. 


Columbus, O.—The Linworth Mu- 
tual Light & Power Co. will construct 
a high-tension line from Worthington 
to Dublin, O. 


Defiance, O.—The Holgate Light & 
Power Co. has increased its capital 
stock to $80,000 and has taken over the 
lines of the Ridgeville Light & Power 
Co., the McClure Light & Power Co., 
and the Hamler Light & Power Co. 


Delaware, O.—The city council has 
appointed a committee to consider the 
advisability of building a municipal 
electric light and power plant. 


Elyria, O.—The Elyria Steel Prod- 
ucts Co. has increased its capital stock 
from $150,000 to $300,000, and is add- 
ing a power plant to its plant. 


Lodi, O.—D. A. Aken and Howard 
Brannader have purchased the elec- 
tric light and power plant and will 
make radical changes in its operation. 
Energy will be purchased from the 
Southwestern company and a rotary 


_ converter will be instailed to convert 


the 25-cycle into 60-cycle. The entire 
system will be rebuilt and the plant 
will be remodeled. 


Mansfield, O.—The Mansfield Sheet 
& Tin Plate Co. is installing four 6- 
ton spout hoist jib cranes, with 
motor-driven hoists. 


Spencer, O. — The Spencer Metal 
Products Co. will build a one-story 
addition, 40 by 180 ft., to its plant. 

Springfield, O. — The Springfield 
Malleable Iron Co. will build two 
two-story additions, 30 by 50 ft. to 
its plant on Bechel avenue, to cost 


about $55,000. « 


Anderson, Ind.— The city council 
has passed an ordinance appropriating 
$350,000 for the enlargement of the 
municipal electric light and power 
plant. 

Franklin, Ind.—The Franklin Man- 


ufacturing Co. has increased its capi- 
tal stock from $25,000 to $125,000. 
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Gary, Ind. — The National Spring 
Products Co. is building a one-story 
addition, 93 by 244 ft. to its plant. 
The addition will cost $60,000. 


Seymour, Ind.—Construction work 
system on 11 


on a post-lighting 
blocks in the business district has 
been commenced. The system will 


cost $10,000, bonds having been issued 
for the payment of the work. 


Detroit, Mich.— The International 
Metal Stamping Co., Muster and Ar- 
tillery avenues, is taking bids for the 
construction of a three-story addition, 
78 by 530 ft., to its plant. 


Durand, Mich.—The village will ex- 
pend about $40,000 for improvements 
in the municipal electric light and 
water plant. 


Grand Rapids, Mich.— The Grand 
Rapids Wire Products Co. has in- 
creased its capital stock from $10,000 
to $20,000. 


Grand Rapids, Mich.—Construction 
of buildings on a 62-acre site will be- 
gin soon by the General Motors Corp. 
Two units for the manufacture of ice- 
less refrigerators will be erected. 


Jackson, Mich.—The Frost Gear & 


Forge Co. has awarded a contract to ° 


the Austin Co., Chicago, for the erec- 
tion of two one-story additions, 50 


by 160 ft., and 40 by 100 ft., to its 
plant.’ The estimated cost is about 
$80,000. 


Chicago, Ill—The Interstate Brass 
Co., 11 South Desplaines street, is 
constructing a one-story plant at 15 
North Peoria street. 


Chicago, Ill—The Chicago Steel & 
Wire Co. is taking bids for additions, 
70 by 110 ft., and 38 by 64 ft., to its 
plant, the improvement to cost about 
$100,000, including equipment. 
Hallberg & Co., 116 South Michigan 
avenue, is the architect on the project. 


Litchfield, Ill—The city council is 
planning the establishment of a 
“white way” system of lighting on the 
business streets. 


Milwaukee, Wis. — The American 
Metal Products Co. has increased its 
capital stock from $100,000 to $300,- 
000 and will build a machine shop, 75 
by 150 ft., and a foundry, 50 by 75 ft., 
to cost about $100,000. 


Oskaloosa, Ia. — The Oskaloosa 
Home Telephone Co. is planning im- 
provements to its property to cost 
about $40,000. George Gordon is the 
general manager of the company. 


St. Joseph, Mo. — The St. Joseph 
Heat, Light & Railway Co. is plan- 
ning for enlargements in its electric 
power plant, including the installa- 
tion of new equipment. 


Wheaton, Mo.—The Wheaton Mill- 
ing & Power Co. is in the market for 
electric motors and other equipment. 
H. G. .Goosetree is the manager of 
the company. 


Americus, Kans.—An issue of elec- 
tric light bonds to the amount of $10,- 
000 was voted by the citizens at a 
recent election. 


Campbell, Neb.—A special election 
will be held in the near future to vote 
on the issuance of $10,000 in bonds for 
the improvement of the electric light- 
ing system. 
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Memphis, Tenn. — The Memphis 
Iron & Steel Co. is having plans pre- 
pared for a plant to cost about $300,- 
000 with equipment. 


. Birmingham, Ala.— The Alabama 
Power Co. is considering plans for 


additions to its hydroelectric power - 


plants and system. It is proposed to 
build a new works on the Tallapoosa 
river with initial capacity of about 
90,000 hp. 


Birmingham, Ala.—The Tennessee 
Coal, Iron & Railroad Co. contem- 
plates the erection of a power plant 
estimated to cost between $2,000,000 
and $3,000,000. 


Laurel City, Miss——The city coun- 
cil has arranged for a bond issue of 
$50,000 for the erection of a municipal 
light and power plant, and water- 
works system. 


Houston, Tex.—The city council is 
considering plans for a new power 
plant to cost about $60,000. 


Mercedes, Tex.—The Llano Grande 
Plantation Co., Scanlon building, 
Houston, Tex., is planning for the 
establishment of a local power plant, 
with a transmission system through- 
out this section. The line will be 
operated at 2300 volts. Construction 
work on the plant will be inaugurated 
at once. 


WESTERN STATES. 


Brigham City, Utah—Finding that 
it will cost $120,000 to rebuild the 
municipal electric light plant and 
thus develop the maximum electrical 
energy on Box Elder creek the city 
has decided to erect a large modern 
generating plant, equip it with the 
latest machinery and abandon or sell 
the present plant. 


Portland, Ore.—An electric line sta- 
tion will be constructed here for the 
Southern Pacific Co. J. H. Christie, 
San Francisco, Cal., is the architect 
on the project. 


Los Angeles, Cal.—The new plant 
of the Oil Mining Equipment Co., 
2026 Santa Fe avenue, will consist of 
a main building, 80 by 550 ft., with a 
wing, 60 by 150 ft.; a one-story shop, 
20 by 200 ft.; boiler plant, 16 by 16 
ft., and tank department, 20 by 20 ft. 
Gordon LaBarr, 500 Stimson building 
is the architect on the project. 


Los Angeles, Cal. — The Hopper 
Welding Works, 1046 South Olive 
street has been organized to manufac- 
ture welding apparatus. Charles Hop- 
per heads the new company. 


Redding, Cal—The Pacific Gas & 
Electric Co. .will erect two power 
stations in Hot Creek valley, 
developing 10,000 hp. 


San Francisco, Cal. — The Lassen 
Electric Co. has been authorized by 
the California Railroad Commission 
to issue bonds for $100,000 to build 
25 mi. of transmission lines. 


Stockton, Cal.— Considerable elec- 


trical and mechanical machinery will 
be installed in the addition to be 


‘erected at the plant of the National 


Paper Products Co. The addition will 
be two-story, 180 by 655 ft., of brick 
and steel construction, and is esti- 


mated to cost $1,000,000. 


each, 
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Calgary, Alta. — Construction work 
on the proposed central heating and 
lighting plant, costing from $750,000 
to $1,000,000, may be commenced this 
summer. R. H. Scott is behind the 
project. : 


Coburg, Ont.—The Langslow-Fow- 
ler Furniture Co., Rochester, N. Y., 
has started work on the erection of a 
factory to cost $200,000, including 
equipment. 


Galt, Ont. — The Wells Brothers 
Co., of Canada, Ltd., will change its 
name to the Greenfield Tap & Die 
Corp. of Canada, Ltd., and will in- 
crease its capital stock from $40,000 
to $250,000. 


Newmarket, Ont. — Fire recently 
destroyed the municipal electric light 
and water plant at a loss of $10,000. 








INCORPORATIONS. 


Toledo, O. — The Cousino Spot 
Light Device Co. has been incorpo- 
rated with capital stock of $100,000. 
W. N. Hoot, W. C. Dunn and others 
are the incorporators. 


Los Angeles, Cal. — The Staweld 
Welding Corp. has been incorporated 
with capital stock of $100,000 to man- 
ufacture welding apparatus. Charles 
T. Kennedy and others are the incor- 
porators. 


Allentown, Pa.—The Allentown 
Storage Battery Co. Capital stock, 
$10,000. To manufacture electric stor- 
age batteries, etc. George D. Fisher 
is the principal incorporator. 


Los Angeles, Cal. — The Vulcan 
Electric Co. has been incorporated 
with capital stock of $200,000 to man- 
ufacture electrical specialties. W. W. 
Sweeney, I. W. Gleason and H. A. 
Masac are the incorporators. 


Brooklyn, N. Y.—The Delta Electric 
Co. Capital stock, $6000. To man- 
ufacture electrical specialties, and en- 
gage in contracting. Incorporators: 
C. Michaels, G. Jalens and M. Reich- 
stein, 145 South Fourth street. 


Tonawanda, N. Y.—The Wallenberg 
Sales Co. Capital stock, $100,000. 
To manufacture motors, engines and 
other electrical products. .Incorpo- 
rators: L. J. Tieber, H. E. Korff and 
F. J. Wallenberg, Tonawanda. 


Newark, N. J.—The Electric Box & 
Covering Co. Capital stock, $125,- 
000. To manufacture electric switches, 
boxes and kindred specialties. In- 
corporators: Emanuel Shaw, W. L. 
Greenbaum and Jacob Lubetkin, all 
of Newark. 


Dallas, Tex.—The Dallas Elevator 
& Electric Co. Capital stock, $35,000. 





To manufacture electric elevators, 
parts, etc. Incorporators: O. 
Parker, A. C. Bookout and E. B. 
Thomas. 


Baltimore, Md.—The International 
Telephone & Telegraph Co. Capital, 
$25,000,000. To install and operate 
telephone and telegraph systems in 
the West Indies, Mexico, Central. 
America and South America. Incor- 
porators: J. Howard Auchincloss, 
Fitz-John Porter and Otis Treat 
peaery 50 Vanderbilt avenue, New 

ork. 





June 26, 1920. 
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Why Do We Advertise When 






We Are Behind in Deliveries ? 








HIS seems to be a very natural 

question, and the answer involves 

the discussion of a vital policy of 
this business—a policy that is funda- 
mental. 

If we were building a business for 
today our policy would vary from day 
to day with the temporary changes with 
which every business has to contend. 

But we are building for the time to 
come and we hope that this business will 
become many times greater than it ts 
today. Without the proper foundation 
it would undergo violent changes de- 
pendent upon temporary national, local 
or even imaginary conditions. 

If we should permit ourselves to be- 
come inflated with self-confidence when 
business conditions: are favorable, re- 
stricting our selling and advertising ac- 
tivities, and go down in the dumps when 
conditions are not so favorable, this busi- 
ness would not amount to any more than 
the existing conditions would make of it. 

We say right now, without reserva- 
tions, that we hope, regardless of how 
aggressive and efficient our manufactur- 
ing department may be, that it will never 
be able to catch up with our selling or- 
ganization. 

If our efforts should be halted in the 
middle of the road in times of liberal 
buying to wait on the manufacturing 
department, there might come a time 
when the manufacturing department 


would have to suspend operations while 
waiting on the sales organization. 

With such a policy we would be run- 
ning around in a circle, disorganizing 
one day and reorganizing the next. 

The greater the demand for our prod- 
uct, the quicker the turnover for mer- 
chants ; and the more frequent the turn- 
overs, the larger is the volume of profit. 

In this business advertising 1s a sales 
policy—the same as our poliey of main- 
taining a sales organization—and we 
might as well consider the elimination of 
one as the other. Neither will be elimi- 


nated, as this business needs both if we ° 


are building for the future. 

We hope the idea will never creep into 
this organization that there will be any 
let-up in aggressive methods, which 
might suggest that when business is good 
there is no occasion for work and when 
business is poor it is too hard to get. 

We constantly have in mind that the 
American people are much more con- 
cerned in their own affairs than in ours, 


_and if we should restrict our selling and 


advertising activities they will begin to 
forget us—and this would be our fault. 
We are going ahead with the idea of 
increasing the present momentum in 
favor of our goods; and if conditions 
should turn face about, our dealers and 
ourselves will be in a better position to 
hurdle obstacles than if we originated a 
policy for each condition as it arose. 








The foregoing is taken from Graphite, the magazine of the 
Joseph Dixon Crucible Co., Jersey City, N. J. 


As this company has been in business since 1827, and is still 
the strongest in that line of business to-day, it would seem 
that many others might profit by sound advice given. 


C. A. TUPPER, PREsIDENT, 
INTERNATIONAL TRADE PREss, INC., 
CHICAGO. 
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FINANCIAL NEWS 


Comment on the Financial Outlook in the Electrical. Industry, New Securities, Reports of 
Earnings, Dividends and Utility Stocks 








Southern Bell Telephone & Telegraph 
Bonds Sell High. 


The Southern Bell Telephone & Tele- 
graph Co. first mortgage sinking fund 5% 
bonds, due Jan. 1, 1941, currently selling 
at 78% to yield 6.99%, are at their2lowest 
price on record, compared with a high of 
851% this year and a record high price of 
102%, in 1916. The $16,802,000 outstanding 
are issued in denominations of $1,000 and 
$500 and are redeemable as a whole only 
at 105. These bonds are a direct obliga- 
tion, secured by a first mortgage on the 
entire property, franchises, stocks and 
other securities. 


Dividends. 


The American Gas & Electric Co. has 
declared an extra dividend of 2% on its 
common stock, payable in the common 
stock of the company, and has also de- 
clared its regular quarterly dividend of 
1%% on the preferred stock. The com- 
mon stock dividend is payable June 1 to 
stockholders of record June 18 and the 
preferred dividend is payable Aug. 2 to 
stockholders of record July 15. 








Republic Railway & Light Co. Defers 
Dividends. 


At a recent meeting of the directors of 
the Republic Railway & Light Co. no 
action was taken on the regular quarterly 
dividend of 1%% on the preferred stock. 
Although the earnings of the company for 
the last quarter have shown substantial 
increases over the corresponding period of 
last year, the directors felt that in view 
of pending financing the cash resources 
of the company should be conserved and 
used for necessary construction. 





Northern Texas Electric Co. 


; 1920. 1919. 
April STOSS. 2.002.502. $ 310,205 $ 259,595 
Net earnings ........ 118,162 104,723 
Surplus after charges 93,300 79,878 
Twelve months: ’gross 3,624,725 2,886,615 
Net earnings ........ 1,421,762 1,090,365 


Surplus after charges 1,123,044 789,517 





Reading Transit & Light System. 








; 1920. 1919. 
BPTI BIOES. 2. 6s $ 243,167 $ 201,618 
Net after taxes ...... 23,713 34,810 
Southwestern Power &- Light Co. Sub- 

sidiaries. 

’ 1920. 1919. 
April BTOSS .......... $ 698,927 $ 481,330 
Net earnings ......... 288,837 164,337 
Twelve months’ gross 7,278,107 5,925,508 
Net earnings ........ 2,891,165 2,116,535 

Southern ‘Utilities Co. 

1920. 1919. 
April gross ..,....... $ 231,404 $ 149,002 
Net after taxes ...... 422,392 ,122 
Total income ........ 424,750 89.122 


Surplus after charges 221315 *69.619 
Twelve months’ gross 2,230,444 1,616,251 
Net after taxes ...... 17,091 





Total income ........ 38,952 17,091 
Surplus after charges 22,124 2,531 
*Deficit. 
Cumberland County Power & Light 
Co. 

F 1920. 1919. 
oe ees $ 239,901 $ 203,517 
Net earnings ........ 79,803 52,659 
Surplus after charges 23,793 *3,505 
Twelve months’ gross 2,888,196 3,114,017 
Net earnings ........ 973,290 ,897 
Surplus after charges 304,355 156,456 
Balance after preferred . 

Giwidends <....2..0% 166,355 18,456 


*Deficit. 


Blackstone Valley Gas & Electric Co. 
1920. 1919. 
April Grose. ..<+.2a<s» $ 265,928 $ 191,619 
Net earnings ........ 87,456 55,408 
Surplus after charges 62,581 30,800 
Twelve months’ gross 2,896,937 2,531,917 
Net earnings ........ 879,5 671,213 
Surplus after charges 581,330 382,893 


bo 
~~ 





Keystone Telephone Co. 


1920. 1919. 

DERG STOGE i cdaciees o2% $ 144,353 $ 134,297 
Net after taxes ...... 51,507 42,855 
Surplus after interest 

DEMERS 64 8s sano 0 8:6 16,169 13,793 
Five months’ gross .. 717,821 654,197 
Net after taxes ...... 256,561 216,518 
Surplus after interest 

CBRNE | 5655040040. 78,785 70,746 





Tennessee Power Co. 


; 1920. 1919. 
Amril S9ORB. 262.0000% $ 196,922 $ 179,066 
Net after taxes ...... 82,11 64,051 
Surplus after interest 

CIR in 5 5 5A inns 29,262 10,251 
Twelve months’ gross 2,125,360 2,402,953 
Net after taxes ...... $42,365 955,493 
Surplus after interest 

CRBRBOR. 4°. «0000 sass 197,334 318,130 





The Muskogee (Okla.) Gas & Electric 
Co. has declared its regular quarterly 
dividend of 1%% on its preferred stock, 
_— June 15 to stockholders of record 

ay 29. 


Great Western Power System. 


1920. 1919. 
Aer WIDES 0556 Saas $ 460,104 $ 412,598 
Net after taxes ...... 246,144 251,229 


Surplus after charges 47,658 79,874 
Twelve months’ gross 5,588,530 4,965,796 
Net after taxes ...... 3,086,410 2,933,946 
Surplus after charges 799,428 934,158 


Tennessee Railway, Light & Power 
Co. Earnings Increase. 

The combined earnings of the Tennes- 
see Railway, Light & Power Co., the 
Nashville Railway & Light Co., the ‘Ten- 
nessee Power Co., and the Chattanooga 
Railway & Light Co., for April, 1920, and 
the twelve months preceding follow: 


1920. — 1919. 
April STOBB ....2cc000s $ 544,139 $ 459,251 
Net after taxes ...... 197,448 167,870 
Twelve months’ gross 5,762,085 5,688,499 
Net after taxes ...... 2,062,757 2,300,527 
East St. Louis & Suburban System. 

1920. 1919. 
AprEl MIGOB. ogi ice ees $ 300,067 $ 247,524 
Net after taxes ...... 58,659 40,348 


Surplus after charges 4,169 *16,770 

Twelve months’ gross 3,483,294 3,322,600 

Net after taxes ...... 797,847 794,762 

Surplus after charges 136,947 138,363 
*Deficit. 





Galveston-Houston Electric Co. 


1920. 1919. 
April SroBs ...<6esss%s $ 299,825 $ 247,481 
Net earnings ......... 88,7 69,027 
Surplus after charges 53,446 31,001 
Twelve months’ gross 3,229,703 2,860,162 
Net earnings ......... 846,79 815,512 
Surplus after charges 424,122 449,107 





Binghamton Light, Heat & Power 





s13te4 $38,391 
March TOSS... 2. ss ccccicccs 2 a 
Net ater 2 Sees re 12,933 13,384 
Northern Texas Electric Co. 

$ 336-049 $ ora 
March earnings ...... 4 ; 
Net enanmenen” gs 133,999 114,015 
Surplus after charges 109,136 88,777 








WEEKLY COMPARISON OF -CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Public Utilities— 


Div. rate. Bid Bid 


Adirondack Electric Power of Glens Falls, common..........+- 6 10 10 
Adirondack Electric Power of Glens Falls, preferred.........-.-- 6 70 70 
American Gas & Electric of New York, common............- 10+extra 105 110 
American Gas & Electric cf New York, preferred............ 00% oe 37 
American Light & Traction of New York, common............+- oa 135 125 
American Light & Traction of New York, preferred..........+.. 6 80 
American Power & Light of New York, common...........+-++. 4 50 49 
American Power & Light of New York, preferred............ oe 6 65 63 
American Public Utilities of Grand Rapids, common............ a eee 4 
American Public Utilities of Grand Rapids, preferred........... “ § 12 12 
American Telephone & Telegraph of New York .............++. : 103 102 
American Water Works & Elec. of New York, common...... oe ea 

American Water Works & Elec. of New York, particip.......... 7 5 8 
American Water Works & Elec. of New York, first preferred... ox 36 38 
Appalachian: Power, COMMGM..« ...0). 6.5.0.4 sce cc bees cvile sees ade “Tos 2 2 


Appalachian Power, preferred............. 
Cities Service of New York, common...... 
Cities Service of New York, preferred..... 
Commonwealth Edison of Chicago ........ 


ee 


Comm. Power, Railway & Light of Jackson, common...........- na 18 18 
Comm. Power, Railway & Light of Jackson, preferred........ Fre 6 . 39 38 
Federal Light & Traction of New York, common............. ios. ete 6 7 
Federal Light & Traction of New York, preferred..............- a 41 41 
Midéle West Utilities of Chicago, common...................0+ he 18 18 
Middle West Utilities of Chicago,. preferred..............+..e008- aN 33 34 
Northern States Power of Chicago, common................. ye So 35 34 
Northern States Power of Chicago, preferred..:............. ex.div.7 78 76 
Pacific Gas & Electric. of San Francisco, common............06 ots om 58 60 
Public Service of Northern Illinois, Chicago, common......... sa 7 76 76 
Public Service of Northern Illinois, Chicago, preferred........... 6 79 79 
Standard Gas & Electric of Chicago, common................. eee | 13 13 
Standard Gas & Electric of Chicago, preferred................ bes 6 35 34 
Tennessee Railway, Light & Power of Chattanooga, common.... «- 1 1 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 3 3 
United Light & Railways of Grand Rapids, common......... sop 4 18 19 
United Light & Railways of Grand Rapids, preferred........ Coe 6 55 57 
Western Power of San Francisco, common ............+...e0088 ve 14 14 
Western Union Telegraph of New York ..............ceeeees extra 82 82 
Industrials— 
Electric Storage Battery of Philadelphia, common ........... wee 4 103 102 


General Electric of Schenectad 


ee 


y 
Westinghouse Electric & Mfg: of Pittsburgh, common........ we 7 64 
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Civic Pride is built up- 
on civic beauty—that quiet 
simplicity of line and grace in 
architecture that marks the finer city. 


Harmony plays an important part in the 
charm—and most of all thelharmony of 


proper and beautiful lighting. 


Wherever beauty has been built into city or 
suburb, Cutter ornamental lighting posts add 
their graceful symmetry to make the effect har- 
monious and pleasing. 


Many persons gain their first impressions of a city 

after dark. Such impressions are almost wholly based 
on the kind of lighting system the city has. Justas 
the lights of Broadway have made it the most wide- 

_ ly, advertised street in the world, so will an effici- 
. ent, artistic installation of Cutter ornamental 
_a posts make the main street of any city well and 

favorably known in the surrounding terri- 
tory and among travelers who visit it. 


Our Engineering Department is al- 
ways ready to cooperate in the 
drawing of plans and 
specifications. 














WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 


GEORGE CUTTER WORKS 
- Indiana 
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ANY SIZE, TYPE OR SERVICE 





LLIS-CHALMERS 


MANUFACTURING COMPANY 


ELECTRICAL MACHINERY PUMPING ENGINES 
STEAM TURBINES — STEAM ENGINES CENTRIFUGAL PUMPS_ 
HYDRAULIC TURBINES CONDENSERS 
GAS ENGINES — OIL ENGINES AIR COMPRESSORS — AIR BRAKES 
MINING MACHINERY STEAM AND ELECTRIC HOISTS 
CRUSHING AND CEMENT MACHINERY AGRICULTURAL MACHINERY 
FLOUR AND SAW MILL MACHINERY POWER TRANSMISSION MACHINERY 


MILWAUKEE, WISCONSIN. U.S.A. 
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“THE NATIONAL AUTHORITY ON WIRING FOR TWENTY-SIX YEARS” 


The 1920 Edition— Revised To Date 
STANDARD WIRING 


Over Twice the Useful Information Ever Contained in any Previous Edition. 
-- CONTENTS -:. 


OUTSIDE WIRING—Pole line construction, the joint use of 
poles for light, power, telephone and telegraph lines, with tables, 
rules and 20 new illustrations. 

INSIDE WIRING—How to install every class of wiring for 
both direct and alternating current with all necessary tables. 
New illustrations. 


GENERATORS AND MOTORS—How to install them, wire 
them, operate and care for them, and how to locate, prevent and 
cure their troubles for both D. C. and A. C., with diagrams, 


STORAGE BATTERIES—tTheir installation, care and opera- 
tion for both lead and Edison types. 


ILLUMINATION—How to secure the best results for every 
class of lighting, together with the latest Mazda lamp data. New 
illustrations. 


NEW SECTIONS ON House Wiring, Garage Wiring, Theatre Wiring, Moving Picture 
House Wiring, Meter Wiring, Electric Range and Heater Wiring, with illustrations. 


NEW TABLES—+»2 tables on wire and wiring for every class of work, giving every weight, 
dimension, carrying capacity for copper, brass, iron and aluminum. 
TECHNICAL TERMS—A complete chapter of 250 definitions and their values in light and power work. 


440 Pages—Leather Cover—Gilt Edges—Pocket Size—Price $3.00 
Sent postpaid to any address on receipt of price by 


INTERNATIONAL TRADE PRESS, Inc.,542 Monadnock Block, Chicago 


ENGINEERS! , { i 


A A Practical. Manual 



































































THE AMERICAN CIVIL for Practical Men 
ENGINEERS iz AND BOOK Here’s a book cram full of information 
absolutely essential for suécessful selec- 
tion, installation and operation of electrical 
apparatus and material. 
; Plain facts, told in plain | » sh 
In its fourth edition but so revised and in week ewe ky seine 
enlarged that it makes practically a Comprehensive, compact. 
new volume. The text matter has been . 
brought up to date and new material American 
added, making the most complete, the ge ) 
most 2uthoritative, the most reliable Electricians 
handhonk~ on ‘civil engineering yet 
published. Handbook 
eS : ; More than 700 pages of authentic tables, 
Every ¢.adent of Civil Engineering— graphic pictures and highly valuable sug- 
every fPracticing Civil Engineer— ee wes 7 eu gar 
should have a copy of this remarkable ee 
book for constant reference. Linemen and plant superintendents, con- 
— and wiremen, operators and — 
1955 Pages, 4% by 7, Fully Illustrated. struction engineers — everyone in th 
4 ae working electrical field—will fiad in this 
Flexible Binding. $6.00. vabuuiealiers! at eisaaay-erting, 
time-saving information that they cannot 
aflord to be without. 
° : Order yours at once before our limited suppl 
International Trade Press, Inc. rr Mgiues out. Price iwonly $400. 
542 Monadnock Block Electrical Review 
CHICAGO 542 Monadnock Block, Chicago 
, XK 
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THE PRINCIPLES AND 


CALCULATIONS OF 
403 PAGES 


ELECTRIC POWER 
TRANSMISSION 


$4.00 


NET 
POSTPAID 








CONTENTS 


1. Introduction and General. 


2. Electrical Principles and Theory— 
Elementary. 


3. Economic Principles and Calcula- 
tions. 


4. Electrical. 


5. Insulation of Overhead Transmission 
Lines. 

6. Protection Against Lighting-Tran- 
sient Phenomena. 

7. Transmission of Energy by Under- 
ground Cables. 

8. Transmission of Energy by Continu- 
ous Currents. 


9. Mechanical Principles and Calcula- 
tions—Overhead Conductors. 


10. Transmission Line Supports. 


Appendix 1. Inductance of Transmis- 
sion Lines with Any Arrangement of 
Parallel Conductors. 

Appendix 2. Specification for Wood 
Pole Transmission Line. 

Appendix 3. Specifications for Steel 
Tower Transmission Line. 








6x9 





Second edition of Professor Still’s 
‘Over Electric Power Transmission.”’ 
The book covers both overhead and 
underground systems. An _ entire 
chapter on Underground Conductors 


has been added. 


The Author—Professor Still is Pro- 
fessor of Electrical Design, Purdue 
University. For years he has been a 
specialist on high tension transmis- 
sion. He has been associated with 
many important hydroelectric and 
transmission projects in England, 
Canada and the United States. 


His wide experience enables him to 
view the problem broadly and empha- 
size each of the factors to be con- 
sidered in planning an economical, 
safe and efficient line. 


This book is indispensable 
to the line engineer. Get 
your copy at once. 


International Trade Press, Incorporated 


542-53 MONADNOCK BLOCK 
CHICAGO 





ILLUSTRATED 
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Permanence 


FOR generations, millions of 

sturdy cedar poles have with- 
stood winter’s gales and sum- 
mer’s storms, transmitting the 
electrical energy required for 
the nation’s business. 


Their straightness, tough- 
ness and elasticity combine to 
make them by far the best pole 
material—if they are not weak- 
ened by decay. To prevent decay 
and thus give cedar poles their 
maximum service at lowest 
yearly cost, they should be pro- 
perly protected by Carbosota. 


Creosoted by the Open Tank process, 
with Carbosota,,cedar poles give the best 
assurance of permanence. For tempo- 
rary construction, however, Surface treat- 
ments with Carbosota are recommended. 


Carbosota Creosote Oil is the universal 
standard coal-tar creosote for non- 
pressure treatments of cedar and chest- 
nut poles. Always specify Carbosota— 
it insures maximum protection against 
decay. 
















The original creosoted 
cedar telegraph pole intact 
after a heavy storm. Note 
the crippled substitute. 











(Green wood cannot be effectively creo- 
soted by non-pressure processes. It should 
be air-dry. In regions of moist, warm 
climate, wood of some species may start to 
decay before it can be air-dried. Exceptions 
should be made in such cases and treat- 
ment modified accordingly.) 


If you will write our nearest office for 
Special Folder No. 406, which treats in 
detailof pole preservation with Carbosota, 
a copy will be sent without any expense. 


Company 
New York ‘Chicago Philadelphia Boston St. Louis Cleveland Cincirnati Pittsturgh Detroit 
New Orleans Birmingham  Kanses City Minneapolis Dallas Nashville Syracuse Seattle Peoria 
Atlanta Duluth Salt Lake City Bangor Washington Johnstown Lebaron Youngstown Milwaukee 
Toledo Columbus Richmond Latrobe Bethlehem Elizabeth Buffalo Baltimore me 





THE BARRETT COMPANY, Limited: 


Montreal Toronto Winnipeg Vancouver St. John, N. B. Halifax, N.S. Sydney, N.S. 
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The National Electrical Code 





N PRACTICALLY every part of the United 
States electrical construction is installed in 
conformity with the rules of the National 

Electrical Code. 


Originally its rules were merely recommenda- 
tions, but they were so wisely formulated that in 
many cases municipalities have adopted them 
without change and insist on rigid enforcement. 


In the ELECTRICAL BLUE BOOK the Code 
is published in full, with explanatory notes and 
illustrations showing clearly the reason for each 
recommendation. Simple and practical methods 
of fulfilling these official requirements are 
also given. 


The List of Approved Fittings published with the 





a 


— 
Table of Contents: 


- Preface 


Manufacturers’ Catalog Exhibits 
Underwriters’ Inspection Service 
Approved Electrical Equipment 


National Electrical Code Explained 
and Illustrated 


Residence Wiring for Light and Other 
Electrical Service 


Electrical Supply Jobbers’ Association 


Directory of Electrical Associations 


Vol. 76—No. 26, 





National Electrical Code in the ELECTRICAL 
BLUE BOOK gives a complete survey of the 
materials of construction which have been 
approved by the Underwriters’ Laboratories. \. y, 


The Ninth Edition — 
ELECTRICAL BLUE BOOK 
1920 


will be sent to any address postpaid 


on receipt of TWO DOLLARS 


Complete Buyers’ Guide of Electrical 
Apparatus and Material 














International Trade Press, Inc.., 542-555 Monadnock Block, Chicago 
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HERE’S THE PROOF 


that WHITELITES are 
easy to sell. All during 
last winter we were 
compelled, to our regret, 
to turn down many or- 
ders from new buyers. 














Every inch of machinery 
in our factories, every 
ounce of energy in our 
: offices, was kept on the 
| double strain to meet the demands of our old 











customers. 


Start in right now, during the lengthening 
tas hours of daylight, so that we may have you 
tH on our register when the rush-is on later in 
i the season. 

, 








| WHITELITE ELECTRIC CO. 


368-70 Broome Street, 
NEW YORK CITY 


Licensed under the General Electric Co’s. Patents 












Absolutely Essential 
Information on 


Wiring 


Everything you must know about wiring 
you'll find in this book, clearly put forth 
and diagrammed; authoritative; accurate. 
Tables, instructions and drawings to ap- 
ply to any problem in any kind of wiring 
service that may come up. - 


You can’t go wrong if you base your 
work on its outlines. 


1920 Revised Edition 


“STANDARD .WIRING”’ 
The National Aiithority for 25 Years 
By H. C. CUSHING, Jr. 


How to install and operate generators, 
motors and every kind of wiring device. 
Special chapters on Illumination, House 
Wiring, Electrical Units and their equiva- 
lents. The latest lamp data. Proper sym- 
bols to use to indicate outlets, 52 tables 
showing proper wire sizes at a glance. 


Nhe National Hlectrical Code with new 
rules explained and diagrammed. 


Flexible: Leather Cover. 360 pages. 
Pocket Size. Price $3.00. For sale by 


International Trade Press, Inc. 
Monadnock Block, Chicago 
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formation and engineering data. 
book valuable as a reference. Copy on request. 


se Sanford Riley Stoker Co. R 






Perspective view of a nine-retort stoker partially assembled. 
Note the movement of the grates and rocker plates. 


Engineers are coming to realize more and more the 
soundness back of the Riley principle of Recipro- 
cating Retort Sides (or moving grates). 


These moving units not only intensify combustion 
and reduce maintenance but also save labor by auto- 
matically breaking up the clinker and disposing of 
the refuse as fast as formed. 


Our Catalog R-6 gives considerable installation in- 
You will find this 


Worcester, Mass. 




































































OSHKOSH Construction Tools 
Set The Pace 


>> 
— 


For forty years Oshkosh Construction 
Tools have led the field. This leader- 
ship has been due to a well-defined, pro- 
gressive policy. 


By keeping in close contact with the in-. 
dustries served, it has been possible to 
anticipate needed improvements. 


It'is because Oshkosh Tools fill every 
need for which they are designed. that \ 
workmen demand. and depend upon 
them. 


OSHKOSH MFG. CO. 
812 Review St., _ Oshkosh, Wis. 


—iill 
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XDUCT 


Galvanized Conduit 





Made for users who want the best. 


_XDUCT is a high-grade conduit, designed 
and made with a view to meeting all the re- 
quirements essential to precise work in elec- 
trical wiring. 


Made from easy bending, Spellerized Mild 
Steel Tube. Protected from rust by a heavy 
deposit of pure non-corrosive zinc. Enameled 
inside with especially prepared black enamel 
which forms a smooth glossy interior through 
which the wires are easily fished. 


Furnished in 10-foot lengths, reamed and 
— on both ends with coupling on one 
end. 


ae, Write for samples 


A >, AMERICAN CIRCULAR LOOM CO. 
3 


“q 


90 West St., New York 


Boston Los Angeles Seattle 
Chicago San Francisco Toronte 


AMER/g 


NEW YORK 





Belden 
Enameled Wire 


The almost prohibitive price of silk and cotton 
used forinsulating magnet wire, necessitateschanges 
in the engineering specifications which will reduce 
this cost to the minimum figure. 


Perhaps no one thing has enabled engineers to 
meet these rising costs any more than the increased 
use of enameled magnet wire and particularly 


TRADE MARK 
TRADE MARK 


YRADE MARK 


As improvements on the textile covered magnet 
wire they cause a considerable saving in diameter, 
actual cost per pound and immensely increased 
dielectric strength. 


Belden Manufacturing Company 


- Twenty-Third Street and Western Avenue 


CHICAGO 


Eastern Office and Warehouse—Metuchen, New Jersey 



























LAMP SAVING DEVICE 








LAMP SAVING DEVICS) 








Desirable for its absolute surety, 
attractive because it is out of 
sight,—a lamp saving device 
that will not fail in the pro- 
tection of your lamps. The L. 
M. T. Lamp Saving Device an- 
swers a long felt want for a sure 
lock that does not mar the ap- 
pearance of the socket and bulb. 


Investigate, it will pay you. 


L. M. T. Lamp Saving Device Co. 














276 Wilbraham Rd. Springfield, Mass. ay 


Double Duty at Single Cost. Guard against 
breakage of lamps and against theft or unauthorized 


bstitution at the same time. A lock to prevent 
theft—a tried guard to prevent breakage. 


Just one of the McGill Specialties. 
Write for McGiil Catalog to learn about the others. 
McGill Mig. Co. 
i Valparaiso, Ind. 





26 Oak St. 
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in the United States 


Pittsburgh, Pa. 





P ittsburgh Transformer Company 


Largest Manufacturers of Transformers exclusively 
























& 
; 
i 

| 

| 





DUNCAN ELECTRIC MFG. CO. 
LAFAYETTE, INDIANA 

















man as well as the general all-around mechanic. 


Ninety- Eight Simple Illustrations 


.Monadnock Block, 


The Bell Hanger’s Handbook 


A Practical Book for Expert Electricians and Amateur Wiremen 
This book tells in plain, every-day language how fainiliar bell and signal apparatus operates. It will help the expert to 
brush up upon his technical information and solve some of the troublesome problems that occur in even simple wiring 


work. It will give the amateur a clear understanding of the phenomena occurring in the operations of batteries and low 
voltage electrical circuits. Written in an intensely interesting way, it is worthy of a place in the library of the technical 


50 Cents Per Copy 


INTERNATIONAL TRADE PRESS, Inc. 








CHICAGO, ILL. 











FULLER-LEHIGH _ 
PULVERIZED COAL EQUIPMENT 


Powdered coal has greater efficiency than lump coal. 

Burns almost without attention and leaves only the ash. 

FULLER-LEHIGH equipment has a wonderful record of 

achievement: It is preparing over 25,000 tons of coal every 

day for various uses. We install complete plants for Central 

Station requirements. We are glad to answer. all inquiries. 
Write us NOW 


FULLER - LEHIGH CoO. i 


50 Church St., New York 


719 Sheldon Bldg., San Francisco 


Fullerton, Pa. 


McCormick Bldg., Chicago 
; 714L.C Smith Bla -» Bldg., Seattle 
25 Victoria St., Westminster S, W. 1., London, Enaland 
Hamburg 1, “Wallhof”’, Glockengiesserwall 2, Germany 
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Fred’k. A. Scheffler, Mgr. of Power Dept., FULLER ENGINEERING Co., 50 Church St., New York 
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HARVEY MITCHELL ANTHONY 
CONSULTING ENGINEER 


Power Installation Testing 
Storage Battery Engineering 


Chemical Analysis 


Anthony Building MUNCIE, INDIANA 


HUGH L. COOPER & COMPANY 


GENERAL HYDRAULIC ENGINEERING 


Including the Design, Financing, Construction 
and Management of Hydro-Electric 
Power Plants. 


101 Park Avenue NEW YORK 


Appraisals 
L. V. ESTES INCORPORATED 
CHAS. W. McKAY, Chief Appraisal Engineer 


Suite 1514 
202 South State St., CHICAGO 


1123 Broadway, New York 
Plans Reports 


Rate Investigations 








THE ARNOLD COMPANY 


ENGINEERS 
CONSTRUCTORS 


Electrical—Civil—Mechanical 
105 S. La Salle St. CHICAGO 


TERRELL CROFT 
Ls ENGINEERING COMPANY 


E UNIVERSITY CITY, 8ST. LOUIS 


Studies, Reports, Plans, Specifica- 

tions, Purchasing and ‘Advice for 

Steam and Electric Plants, Power 
Transmission, Lighting Protection of Struc- 
tures, and Lighting Systems, 





L. V. ESTES INCORPORATED 
INDUSTRIAL ENGINEERS 


Organization Industrial Relations 
Production Control Industrial Accounting 
Suite 1514 
202 South State St. CHICAGO 


1123 Broadway, New York 








WILLIAM A. BAEHR 
CONSULTING ENGINEER 
Gas and Electric Plants 
Design, Constrvction and Operation 
Valuations and Reports 


Peeples Gas Building CHICAGO 


IRVIN DRYER 
SALES ENGINEERING 


Steam—Electric—Hydraulic 


1535 Old Colony Bldg., 
CHICAGO 


Frank F. Fowle James R. Cravath 


FOWLE & CRAVATH 
‘ENGINEERS 


Electrical—Illuminating—Mechanical 
Monadnock Block 


CHICAGO ; 
bo Be We ty 

















Inventory Appraisal Evaluation Reports 


E. T. BUSSELLE 
CONSULTING ENGINEER 


625 Market St., SAN FRANCISCO 
485 State St., SALEM, ORE. 


Engineering Accounting Rate Investigations 


ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 


Tests of Electrical Machinery, Apparatus and 
Supplies, Materials of Construction, Coal, 
Paper, etc. Inspection of Material and Ap- 
paratus at Manufactories. 


80th St. and East End Ave., NEW YORK 


FULLER ENGINEERING 
COMPANY 
ALLENTOWN, PA., U. 8. A. 


wars se and Constructing 
ngineers. 
Cement Plants, Ore Roasting Plants, 
Lime Plants, Power Plants, Metallur- 
gical Furnaces, Pulverized Coal Installa- 
tion for all purposes, 

ALLENTOWN NEW YORK CHICAGO 














BYLLESBY 
ENGINEERING & MANAGEMENT 
CORPORATION 
208 S. La Salle Street 
CHICAGO 
NEW YORK TACOMA 











T. L. Condron. Cc. L. Post. A. M. Wolf. 


CONDRON COMPANY 
ENGINEERS 
DESIGNERS OF INDUSTRIAL BUILDINGS 


Specialists in the Design of Modern Econom- 
ical Plants for Progressive Manufacturers 
in the Electrical Field 


632 Central Savings & Trust Bldg., AKRON, 0. 
1433 Monadnock Bldg., CHICAGO 


PATENTS PATENTS 


Save money and time by sending 
your matters to me. 


TRADEMARKS, DESIGNS, 
COPYRIGHTS. 


E. 8. DUVALL 
Loan and Trust Building 
Washington, D. C, 








E. L. GREENEWALD 

Electrical Engineer Attorney-at-Law 
PATENTS : TRADE-MARKS 
McLACHLEN BLDG., WASHINGTON, D. C. 


Formerly Examiner, U. 8. Patent Office 
Electrical Patent Matters a Specialty 














ILLINOIS TESTING LABORATORIES 


ELECTRICAL METER-INSTRUMENT 
ENGINEERS 


Designs, Tests, Inspection and Repairs 
Special Instruments Designed and Built for 
Electrical Measurements. 


480 S. Green St, CHICAGO 








A Card in This Directory 


insures an invitation to offer bids on Municipal, Industrial and Private 
Engineering Projects, Light and Heating, Power Transmission, Tele- 
phone and Telegraph, Hydro Electric Developments, Water Works, 
Cost Engineering, Modern Efficiency Methods, and General Civil, 


Mechanical and Electrical Engineering. 


ADDRESS THIS PUBLICATION FOR RATES. 
















































June 26, 1920. ELECTRICAL REVIEW 
Dy : 
Yl YO meeKrs 
DAKE MAI g ree 
a C. KING ASHLEY P. PECK C. A. TUPPER 
CONSULTING ENGINEER e 
CONSULTING ENGINEER a 


ENGINEER 


. South Dearborn Street Chicago 


Electrical—Civil—Mechanical 


Room 305 Room 1736 
122 8S. Michigan Blvd. 15 Park Row, 
CHICAGO NEW YORK 


53 West Jackson Boulevard 


CHICAGO 








LAMAR LYNDON 
CONSULTING ELECTRICAL ENGINEER 


Long Distance Power Transmission 
and Alternating Current Prob- 
lems a Specialty 


18 Park Row NEW YORK 


DWIGHT P. ROBINSON 
and COMPANY 
(Incorporated) 
Consolidated with Westinghouse, Church, 
Kerr & Co., Ine. 


Design and Construction of 
Power Developments, Electric Railway Work, 
Industrial Plants 


' 125 East 46th Street, NEW YORK 
Chicago Pittsburgh Cleveland Dallas 


UNDERWRITERS’ LABORATORIES 


Incorporated 1901 W. H. Merrill, President 
Established and maintained by the National 
Board of Fire Underwriters 
For service—not profit, 

Reports on Devices, Systems and Materials 
having a bearing upon Fire Hazards or Acci- 
dent Prevention. Principal Office and Testin 
Station, 207 E. Ohio St., Chicago. New Yor 
Office and Testing Station, 25 City Hall Place. 
Branch Offices throughout U. 8. and Canada. 








W. E. MOORE & CO. 
ENGINEERS, 


Pittsburgh, U. 8S. A. 
ELECTRICAL FURNAGE INSTALLATIONS. 


Design and Supervision of 


Steam and Hydro-Electric Power Plants 
Heavy Industrial Power- Applications. 


SARGENT & LUNDY 


Frederick Sargent . 
Wm, 8. Monroe 


ENGINEERS 


Ayres D. Lundy 
James Lyman 


1412 Edison Bldg., 72 W. Adams Street 
CHICAGO 


THE J. G. WHITE 
ENGINEERING CORPORATION 
ENGINEERS-CONSTRUCTORS 
Industrial Plants, Buildings, Steam Power 
Plants, Water Powers, Gas Plants, Steam’ and 
Electric Railroads, Transmission Systems. 


43 Exchange Place New York 








MORSE ENGINEERING CO. 
SALES ENGINEERS 


Equipped to sell especial jobs.or lay out 
comprehensive campaigns 


ST. LOUIS 


STONE & WEBSTER 
INDUSTRIAL PLANTS AND BUILDINGS 


Steam Power Stations, Substations 

Water Power Developments, Gas Plants 

Electric and- Steam Railroad Work 
Transmission Lines 


NEW YORK BOSTON CHICAGO 


WOODMANSEE-DAVIDSON 
ENGINEERING CO., INC. 


784 Contl. & Comml, Bank Bldg. 
CHICAGO, ILL. 








SESSIONS ENGINEERING 
COMPANY 


CONSULTING ENGINEERS 


Electrical Mechanical 


Power 
Design Construction Operation 


Service Basis 


22 West Monroe Street | 
CHICAGO 











PATENTS, TRADEMARKS AND 
COPYRIGHTS 


Send your business direct to Washington. 
Saves time and insures better service. 





Personal Attention Guaranteed. 





30 Years’ Active Practice. 





Write for Terms—Book Free 





E, G. SIGGERS, Patent Lawyer 
Suite 20-25, National Union Building 
WASHINGTON, D. C. 


J. G. WRAY & CO. 
ENGINEERS ; 
J. G, Wray Cyrus G. Hill 
Fellow A.I.E.F. Lyman S. Weeks 
UTILITIES AND INDUSTRIAL PROPERTIES 


Appraisals Construction 
Rate Surveys Plans 
Organization Estimates 
Financial Investigations Management 


1217 First National Bank Bildg., Chicago 














CARLETON W. TUPPER, M. E. 


POWER AND HEATING PLANT ENGINEER 


Designing, Installation and 
Operating Work a Specialty 


Address care Inter-Collegiate Club 
16 W. Jackson Blvd. CHICAGO 








When You Need Books for Your Technical Library 


On any Electrical, Mechanical or Engineering Subject, drop us a line 
mentioning the name of the book wanted or the field in which you are 


interested and’ we will be pleased to forward a catalog without delay. 


International Trade Press, Inc., Book Dept., Monadnock Block, Chicago 
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Bring Your Technical Library Up-to-Date 


Many of the following books will prove of interest and advantage | 








to you, 
i ’s lib 
gineers i1Drary. 
AGG. Construction of Roads and Pavements............. $3.50 
aaa: 4 FRANK. = Curves and Earthwork, 
Se en. os siscsesheroobe ton newhee-< 4.00 
Railroad Curves and ne EAE BEDSIING . osksasceccar 2.50 
Field and Office Tables, Flexible...... y Sree 2.50 
Business Law for Engineers........-.ccccescevecececces 4.00 
ALLEN, JOHN R., AND BURSLEY. Heat Engines....... 3.50 
eee R., AND WALKER. Heating and a ase 
OE 5:6 bNSSSEES Sb BUSA SE WSS BSE 00 STS SCNT SSS Se J 
AMES AND WISCHMEYER. Descriptive Geometry....... 1.25 
ANDERSON. Physics for Technical Students...........+.. 3.50 
Part I. Mechanics and Heat....c.ccccccccccccccccscscece 2.25 
Part II. Electricity, Magnetism, ‘Light and Sound..... 2.25 
ANGUS. The Theory of MachineS........c..cssecessecceee 3.50 
AYDELOTTE. English and Engineering...............00. 1.75 
BABCOCK AND CLAUSEN. Genetics in Relation to Ag- 
PRT - Cus yseeGebseenu ars tadesesbsboness6ca eee ue 
BARROWS. Light, Photometry and _ cag 
BOYD. Strength of Materials. Second Edition.. 
BUCK. The BlSCiric BAUIWRY .<...0sccccvecescccces 
CADY. General Chemistry...... pebSubaiess bed ssseenss sshoos 
Pt SEE. oo. wks nanbeee sup ne dobra® toaanknee 
CAMPBELL, H. H. Manufacture and Properties of Iron 
nL ce cehaspaenshsshsk-AeSSeeone tec cetan eee 6.00 
CHRISTIE. Electrical Engineering. Second Edition...... 4.50 
CLAUDEL. Handbook of Mathematics............cceeeees 4.00 
CLEWELL Handbook of Machine Shop Electricity. 
DD GLa rad seASCohne ss oehuess sauce bess cones eens 3.50 
Coal Miners’ Pocketbook. TWiexible.......cccecscocscscscccves 5.00 
COOMBS. Pole and Tower LineS.........cccescccccscccecce 3.00 
CROFT. American Electricians’ Handbook. Plexible......... 4.00 
OTC cles ne icctc ela bobs 6bss-o0 os sc00ecne 3.00 
oe ee en te ee ee eee 2.50 
Practical Electric Tlumination ............ceccccccccee 2.50 
Wiring Of Finished TUMGIngSs, 22.0. ccc cccccccccscccseces 2.50 
Wiring for Light and Power. Flexible................. 2.50 
DANA. Construction Plant. Flexible...............sseeeee 6.00 
DANA AND TRIMBLE. The Trackman’s Helper.......... 2.50 
DAUGHERTY. Centrifugal Pumps........ccccccccccccccce 2.25 
SED DINOS (GC icg pik oa cwecwwhipae sw aes co.c00se 2.25 
Eiyarawiics. Second WGition, 6. csccpscccecesess Sia ees aie 2.75 
DAVIS, R. E. Manual of Surveying for Field and Office. 
| iapieencee mttaer amie ste cians ts: peeing 3.00 
DIEMER. Factory Organization and Administration...... 3.50 
DURHAM. Mine Surveying. Flexible..............eceeeee 4.00 
EMMONS. Principles of Economic Geckune a a ee 5.00 
ETCHEVERRY. Irrigation Practice and Engineering. 
Vol. I. Use of Irrigation Water and _ Irrigation 
os. ee ee Bee A ee 
Vol. 35. SORA): DE, TERR i oon ohn 555606 5665500%000 
Vol. III. Irrigation Structures and oa System 4.50 
FARRELL. Practical Field Geology. Fiexible............ 3.00 
FERNALD AND ORROK. Engineering of ARE Plants... .5.00 
FOULK. Notes on Quantitative Chemical Analysis........ 2.50 
General Principles and Manipulation of Guantitative 
Senn SRUURUMEN 63.0... won cupebeb eb eabces sdiesodo 2.00 
FRANKLIN AND MacNUTT. General Physics............ 3.50 
FRARY. Laboratory Manual of Glass Blowing............ 1.00 
FRENCH. ong ge 1 ee a ee 3.00 
FRENCH AND ES. Aavtenieered Drawing and the De- 
sign of aa oe ea ae 1.50 
FRENCH AND MEIKLEJOHN, Essentials of Lettering... 1.25 
FULTON. Manual of Fire AssSaying............ceeeeseeees 2.50 
GILLETTE. Handbook of Cost Bete rere 6.00 
Handbook of Rock Excavation. Flexible............... 6.00 
GILLETTE AND DANA. Cost Keeping and Management 
eS A ee eee 4.00 
GOODRICH, C. L., AND STANLEY. Accurate Tool Work 2.50 
‘Automatic Screw Machines and Their Tools........... 2.50 
GOODWIN. Precision of Measurements and Graphical 
TE. I RNIN, fins .os dn eis nkicb sche csedesecec 1.60 
GRAY, A. M. Electrical Machine Design...............+... 5.00 
Principles and Practice of Electrical Engineering...... 3.50 
GREENAWALT. Hydrometallurgy of Copper.............. 6.00 
GREENE, A. M. Heat Engineering............ccceeceeveee 4.50 
GUNTHER. Examination of Prospects. Flexible 2.50 
tor eal Practical Oil Geology. Flexible........ 3.00 
HALE. Practical Applied Mathematics.......... 1.25 
Practical Mechanics and Allied Subjects..... 1.25 
HARDING, C. F. Electric Railway Engineering 3.50 
tec ll iy Operation and Maintenance of Irrigation one 
HARGER. "AND BONNEY. Highway Engineers’ Handbook. aes 
HOBERT, 7 -. Millwrighting.. Second Edition........... 4.00 
HOFMAN. General Metallurgy..........cccccccccccccscces 7.00 
A ee ee ee 6.00 
SON MIO Do Sicicicg.s kn, s dose beu ooh oe sa aa case > 7.00 
HOOL. Reinforced Concrete Construction, Vol. II. Re- 
taining WOlls ONG BUMGINBS. «oo. 05 .ccssccccsecccses 6.00 
Reinforced Concrete Construction, Vol. III. Bridges 
BM BNE Jc br cE Sc aseh cheapie bob dus ee eeeak To cesar 6.00 
sees AND DAVIS. oemrereeed of Bridges and 90 
SO Ri Be Len ae Selene ee Ge SRR SESE CS J 
JANSKY. Electrical Meters Vikib aha keeps pas Saks se ee Shas 3.50 
Elementary Magnetism and Electricity............008. 2.00 
Principles of Radiotelegraphy............eccccececccsees "4 


Theory and Operation of Direct Current Machinery... 


They’re the kind of books that should be in every en- 
W:!l make quick shipment of the ones you want. 


JOHNSON, J. E. Blast Furnace Construction in America 5.00; 
Principles, —— and Products of the Blast Fur- 


ONENESS IRS Ao SG Rey PPro cs re reer ea ea 6.00: 
KARAPETOFF. The Mectric Circuit 660s ids 00's. < 00035040. 2.25 
ED MEEOG TOMIUEG, 9 0.600 b0 0d.e WSs 0090 Kd SObEa Ras viens 2.50 
KETCHUM. Design of Highway Bridges.................. $5.00 
Design of Mine Structures.........ceceee. ES a 5.00. 
en AE Se ID RUROINI fo 50 cb hace cae pig ec ko Ps oko ce 5.00) 
esign of Walls, Bins and Grain Elevators........... 5.00 
KIMBALL. Principles of Industrial Organization. Sec- 

DADE ; MRR dSe os o8 3 neds Sino. ss oo bynewERSR ORS Cs Soo 3.00. 
KUNZ. Design of Steel Bridges............. Sipe bien sss y.<6 6.00. 
LAHEE. Field Geology. Wiexible., ....2ccsccccccesccctcees "50 
LAKE. Composition and Heat Treatment of Steel........ 3.00: 
LANGSDORF. PrinNiples of Direct Current Machines. 

HF rrr eae 4.00 
LAWRENCE. Princip.y of Alternating Current Ma- 

CHUMBEY o.6s 0'0.0.5)5 0s 0 500:0:0.0,00'0 000.046 hos SbmS4 SEES Co 00 00 5.00, 
A. Electrical Measurements ae cae Sik Rode Sie Ee Cah ee 5.50 

EIGHOU. Chemistry of Materials. ..........ccceceeseeees 3.50. 
LEUTW WIL PE TO oo: 54006 22s e ek ees oo 4.50 
LIDDELL. The Metallurgixts® and wr Handbook. . 

IS -eevecavs ee re re ee ae Pe arte ee 00 
LINDGREN... “Biineral. Depowltaes eos. .oossccsecesccicscccccse 6.00. 
LORD AND DEMOREST. Siepatiamston’ ADRIVGIS. <5.000- 2% 3.00 
LYNDON. Hydroelectric Power, Vol. II. Electric Equip- 

a ee en err rer re ee 4.00: 

LYON. Problems in Alternating Current Machinery reales 1.75 

Problems in Electrical Engineering. ..............se00+ 2.00 
MacELWEE. Ports and Terminal Facilities.............. 3.50 
McNICOL. American Telegraph Practice................. - 5.00 
MAGNUSSON. Alternating Currents............cceeeceees 4.50: 
MAHIN. Quantitative Analysis. ..........cccccccesscscees 4.00 
MALCOLM. GrRBRr DCRINOBs ss 0:5.6.6:6K6 oreicnic.ngn ees bab 06 dcciens 3.50 
MARBURG. Framed Structures and Plate Girders. Vol. I 5. = 
MARCH AND WOLFE. COICUIUB, 6505 cccccccscccdcscoveces 


MATTHEWS. Elementary Mouhanical Refrigeration.. 
MEGRAW. The Flotation Proce 
METCALF AND EDDY. 


eee reese teases esses eesesene 


American Sewerage Practice. 





Vol. I. Design of Sewers...........+.. ENE S ees ar 6.60 
Vol. II. Construction of Sewers Aches RETA S RCRA SOT « 5.00: 
Vol. III. Disposal — ee Oe | ee eee 7.00: 
MOLDENKE. Principles of toy po ee 5.00: 
MOORE, H. F. Textbook of the Materinbe of Engineering 2.25 
MOYER. Power Plant go re er ee ey 5,00: 

NORRIS, E. B., AND CRAIGO.: “Shop Mathematics. Part 
ee pden pea Selehn asks tad eee ee aa ae kes 6 1.75 

NORRIS, - ee D SMITH, K. G. Shop Mathematics. 

Par Astana EE on eee he ere eee 1.75 
—— as WINNING AND WEAVER. Gas Engine _ 
NORRIS" 7 F. Experimental ng Chemistry... .05.. 1.50 

Principles CR COTES CP OMATBEE Ts 5 0 nyo 8 00 50 0.60 505-000 3.00- 
eee S 1. Practical etemacion” Four parts com- = 

MOUS os Ssnicdie A caneans 0 sas ehseaed dads cade awawage tee - 

Part I. Arithmetic with Applications................ 1.00 
Part II. Geometry with Applications...............+. 1.00 
Part III. Algebra with Applications........... ee aes 1.00: 
Part IV. Trigonometry and Logarithms..............+ 1.00 
PALMER, C. 1., AND LEIGH. Plane and Spherical Trigo- 
nometry Wine “RMIOD. 66S ck ns cc cies eesswrscesieces 2.00: 
Plane and | aoheritnl Kh a tonal Eiospis si moa shareale Biecsievecass 1.25 
Five-Place Logarithmic- fh aca saa cio. Serer 1.00 
PENCE AND KETCHUM. Surveying Manual. Flexible.. 2.50 
Office-copy Booklet. Per dozen.........ccsecsecccevers 1.50 
PENDER. Electricity and Magnetism for Engineers. Part 
I—Electric and Magnetic Circuits. ............++e0. 50 
Electricity and Magnetism for Zngineers. Part II— 

Electrostatics and Alternating Currents.............> 2.25 
POORMAN. Applied Mechanics ........ccesecccssecscecs 2.25. 
POTTER. DRE BEODOES c.cnd.cc 0hs0ts.sscndc dpe veins save eee Ay 
RICHARDS, J. W. Metaliur ical Calculutions. “Part I. 

Introduction, Chemical and Thermal Principles, 

Problems in Combustion Sp Puc Caled + sa Pee ee & 

Part Ti. IFOn O976 Steel... vicscssscccccscccseccese i 
t III. The Metals Other Than Iron........... 2.50: 
Parts I, II and II, bound together in one volume. . 6.00 
RUSSELL. Operation it MeN NMED ss isk bin 0108 6itcese & S500 2.50 
SCHULZE. Office Administration ............eceeeeeceees 3.50 
SEATON. Concrete Construction for Rural Communities 2.25 
EE ee ey reese Ter ee eee re 2.50 
ee |. here Pere eee 3.00 
SLICHTER. Elementary Mathematical Analysis.......... 2.75 
SLOCUM. Elements of Hydraulics............ bs gees cted os 3.00: 
SMITH, W. G. Practical Descriptive Geometry........... 2.25 
SOMERMEIER. Coal: Its Composition, Analysis, Utili- 

masini MRA WRIUMOION. 35 sca 55. css bcos accccke od pese ccc 2.50 
SPOFFORD. Theory of Structures............ccccceeecees 5.00 
STEINMETZ. Engineering Mathematics ..............+6- 3.50 

Radiation, Light and Illumination..............se+e0.. 3.50 
Theoretical Elements of Electrical Engineering. . eae 4.00 
Theory oy Calculation of Alternating Current Phe- 500 

SINR, 3. 5 cscatbiernso.06 cd cob see Vai ee a een 6 Sais bé-o ae J 

Theory and Calculation of Blectric Circuits............ 4.00 
Theory and Calculation of Electrical Apparatus........ 5,00 
Theory and Calculation of Transient Electric Phe- 
nomena and Oscillations. Third Edition........... 6.00: 
General Lectures ........... ee a Pe eee yewee - 3,00 
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POSITION WANTED 











EXPERIENCE MAINTENANCE ELEC- 

tric power plants, industrial haulage 
systems and industrial application of elec- 
trical machinery in general. Ten years 
experience. I desire to change to a 
broader field. Address 3406, % Electrical 
Review, Chicago, IIl. 





HELP WANTED 











WANTED — EXPERIENCED SWITCH- 

board operators for central power sta- 
tion work. Comgunicate with United 
Illuminating Company, Bridgeport, Conn. 


SUPER-SALESMEN—THREE EXPERI- 

enced specialty salesmen who can 
qualify as territorial managers for Pa- 
cific Coast and Rocky Mountain States on 
line of electrical heating appliances. Only 
those who have proven their fibre and 
can show a record of sales accomplish- 
ment will be considered for these open- 
ings. Acquaintance with the jobbing and 
dealer trade is also very essentiai. First 
letter should cover all details of experi- 
ence and qualifications. Address Box 3408, 
% Electrical Review, Monadnock Block, 
Chicago, Il. ’ 


& WANTED. 














WANTED, QUICK—ONE 20 TO 30 AMP., 

220 volt, automatic time switch. To 
operate on and off once daily. New or 
second-hand. Give full data and price in 





first letter. Truro Light & Power Co., 
Truro, Iowa. 
WANTED — ONE 5 HP. VARIABLE 


speed fan motor with drum controller 
and magnetic lock out, if available, 220 
volt, 2 phase, 60 cycle, 1200 r.p.m. Mu- 
nicipal Commission, Herkimer, N. Y. 


MISCELLANEOUS. 


ELECTRICIANS — MY WIRING DIA- 
_ §rams for Light and Power wiring are 
indispensable to you. 36 sheets of gen- 
uine blue prints $2—postage paid. Mar- 
tin Electric Construction Company, 432 
North State street, Chicago, IIl. 


BOUSTEAD 


ELEC. & MFG. CO. 


New and Used 
Electrical Machinery, 
Switchboards 

















Armature and Transformer 
Winding, Repairing 


16-18 E. Hennepin Ave. 
MINNEAPOLIS, MINN, 








BLUEPRINTS — ALTERNATING AND 

direct current motors, - transformers. 
rheostats, controllers, compensators, au- 
tomobile generator armatures. 10 samples 
A.C. 25¢e. Catalog on request. Charles 
Chittenden, K3024 Matthews Ave., Kansas 
City, Mo. 





FOR SALE 








WOTTEN AUTOMATIC CHARGING 

set complete with switchboard. 30-cell 
car. Motor 220 v., single phase, 25 cycle. 
Used only 3 months. Wayne Knitting 
Mills, Fort Wayne, Ind. j 


MOTORS 


Large stock of new and used 
motors and generators. 


REPAIRS 


For any make, size or type. 


SORGEL ELECTRICCO. 


.MILWAUKEE, WIS. 











FOR SALE—Transformer Station 


3—200 kva. Transformers, G. E., 60 
cycle, type H, form K. D. D., 6600 to 
13200 v., 2300 to 2013 v. 1—3-panel 
indoor switch, with oil switches, type 
E8 Ammes, 100 volt, 2500 ground de- 
tector. Three-phase electrostatic G. 
E. voltmeters. 2—Ammeters—Current 
transformers for each oil switch. Also 
12,000 lbs. No. 2 triple braid copper 


wire. 1—33 switch theatre switch- 
board. 2—2 kw. constant current 
transformers, 2300 volts, 60 cycle, 


Gen. Elec. Co. 1—1 kw. constant cur- 
rent transformer, 2300 volts, 60 cycle, 
Gen. Elec. Co. 6—Non-auto pole line 
oil switches, 4500 volts, 60 cycle. 16 
lightning arresters, Westinghouse, 
type C. R., for pole. All at bargain 


prices. 
J. P. MULHERIN, 


Camp Hancock, Augusta, Ga. 








Immediate 
Shipment 


120 kva., 120 kw., 3 phase, 60 
cycle, 240 volt, 900 r.p.m. Alterna- 
tor, complete with wood pulley, 
sliding base and rheostat and 5 kw. 
exciter. Used only 3 months. 

One No. 9 Ames Boiler, 125 Ibs. 
w. p. Good condition. Used for 
heating only. Boiler is 14 ft. long, 
48” diameter, with 42 tubes 4” in 
diameter. 

One No. 9 Ames Engine, 12”x12” 
stroke. Very good condition. 


Phone, wire or call 


LETZ MANUFACTURING CO., 
Crown Point, Ind. 


Long distance Bell phone—Crown 
Point oa 








FOR SALB—A. C. GENERATORS. 180 

kw., 2 phase, 1100 v. One 300 kw., 300 
r.p.m., 2200 v. Both revolving armatures. 
Must be moved immediately. Quote us. 
nee 3407, % Electrical Review, Chi- 
cago, ; 





BUSINESS OPPORTUNITY 








ANNOUNCEMENT—TO ADVERTISING 

men everywhere—Six months option for 
locations suitable for talking signs for 
spectacular outdoor publicity. (The Elec- 
tric Sign with the Moving Letters.) Nego- 
tiated on a co-operative plan. Promote 
local exploitation company and make un- 
paralleled money. This is for live-wires; 
give data of sign location. National 
Parlagraph Company, 110 West 34th St., 
New York City. Note—Light and power 
companies can build the lamp bank for 
themselves and procure the operating 
machinery. 





PROPOSALS 











: TREASURY DEPARTMENT, Supervis- 
ing Architect’s Office, Washington, D. C., 
June 15, 1920.—Sealed proposals will be 
opened in this office at 3 p. m., July 12, 
1920, for additions and repairs to conduit 
and wiring, new lighting fixtures and fur- 
niture lighting in the United States Post 
Office at Zanesville, Ohio, in accordance 
with the drawings and _ specifications, 
copies of which may be had at this office 
cr at the office of the Custodian at Zanes- 
ville, Ohio, in the discretion of the Super- 
vising Architect. Jas. A. Wetmore, 
Acting Supervising Architect. 





_ TREASURY DEPARTMENT, Supervis- 
ing Architect’s Office, Washington, D. C., 
June 17, 1920.—Sealed proposals will be 
opened in this office at 3 p. m., July 15, 
1920, for removing old conduit and wiring 
and lighting fixtures and furnishing and 
installing new conduit and wiring and 
new lighting fixtures, etc., in the United 
States Courthouse and Post Office, Ope- 
lousas, La., in accordance with the spec- 
ification and drawings,-copies of which 
may be had at this office or at the office 
of the Custodian, Opelousas, La., in the 
discretion of the Supervising Architect. 
Jas. A. Wetmore, Acting Supervising 
Architect. 





Giese 


CHICAGO, ILLINCIS 


America’s Headquarters for 
second-hand Electrical Machinery 





250-VOLT, D. C, GENERATORS. 


KW. Speed 
1— 20 Sprague, direct connected to 
DeLaval single stage steam 
turbine, for 150 1b. steam 
a Me OLE PCCrE eee pe 
1— 25 Western Electric, comp., in- 
DOC. oaks & vias Skee ainield Cy a9 CRS 4 
Ba OO Was ia 3 give BU CESS Ee <.40ie:0 650 
1— 60 Keystone, direct connected to 
Erie City, automatic,  self- 
oiling, center-crank engine.... 280 
2— 6214 Allis-Chalmers ............... 450 
1—100 AjJlis-Chalmers ............... 0 
1—100 General DBlectric, 6-pole type 
8) ARS re rt eee 
2-125  AlMG-OMAIMCTS wees ceccscccee 
1—150 Ft. Wayne, interpole, 2-bear- 


TRB ccccccsecesesecsacsoceesse 
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ELECTRICAL 
EQUIPMENT 


1—50 K.W. Triumph Elec. 250-volt D. 
C. Generator, direct connected to a 
Chuse Corliss valve Steam Engine. 
1—50 K.W. Gen. Elec. A. C. Genera- 
tor, 2300-volt, 3-phase, 60 cycle, 1200 


speed. q 
1—150 K.W. Crocker-Wheeler direct 

current. Generator, 115-volt, belt 

driven. A 

1—60 K.W. Triumph Elec. direct cur- 
rent Generator, 125-volt, belt driven. 

1—20 K.W. Burke direct current Gen- 
erator, 125-volt, direct connected to 
a 8 in. x 8 in. Steam Engine. 

1—150 H.P. Fairbanks, 440-volt, 3- 
phase, 60 cycle Motor. 

1—75 H.P. General Elec. 440- volt, 3- 
phase, 60 cycle Motor. 

1—200 H.P. Willey, 500-volt, D. C. 
Motor, speed 395. 

1—30 H.P. Northern, 110-volt, direct 
current Motor. 

i—10 H.P. Western, 115-volt, direct 
current Motor. 

1—200 H.P. Crocker-Wheeler, 115-volt, 
direct current Motor. 

1—75 H.P. Sprague, 250-volt, direct 
current Motor. 

1—300 K.W. General Elec. Rotary Con- 
verter, 25 cycle, 600-volt. 

8—110 K.W. Gen. Hlec. Transformers, 
25 cycle, 13,200-185 volt. 

1—5000 lb. Cap. Eaton & Prince Elec- 
tric Freight Elevator with direct 
current Motor, 220-volt, D. C. 

1—3-ton Northern Elec. Traveling 
ee Motor, 110-volt, D. C. Span 


COPPER WIRE 


10,000—350.000 ©C. M.- Standard Bare 
Copper Cable. 

5,000—400,000 C. M. Standard Bare 
Copper Cable. 

5,000—No. 4/0 Grooved Copper Trol- 
ley Wire. 

Complete list sent free upon request. 


HARRIS BROTHERS CO. 
1505 W. 35th St. Chicago, Ills. 





REPAIRS 


on Blectric Motors are prompt- 
ly taken care of in our well 
equipped shop. Try us and be 
convinced of the quality of our 
workmanship. 


OLSON-BOETTGER ELEC. 
MFG. CO, - 


St. Paul, Minn. 


Wanted To Buy 








Two Bargains 


1—25 hp. A. C. General Electric 
Motor, type KT, 3 phase, 60 cycle, 
220 volts, speed 1200 r.p.m., 40° C. 
Almost new. Price $450.00. 

1—40 hp. D. C. General Electric 
‘Motor, shunt wound, 220 volts, 
speed 1075 r.p.m. Excellent condi- 
tion. Price $900.00. 

Bith equipped with 
boxes. 


starting 


Address for immediate delivery 


CARON SPINNING CO. 
Rochelle, Ill. 











The following electrical equip- 5 
ment, either as a complete unit or 
any of the items separately. For 
immediate delivery: 

1 switchboard panel about 84” high 

by 42” wide by 2” thick, of -mar- 

ble or slate. 

800-1200 amps., 3 pole, single 

throw oil circuit breaker, similar 

to type K General Electric or 

type D Condit Blect. Mfg. Co. 

550 to 600 volt, 3 phase, 60 cycle, 

alternating current, normal load 

400 amps. 

inverse time limit relay to open 

circuit at 600 amps. 

no voltage release. 

reverse phase relay. 

tripping current. transformers. 

ratio 120 to 1. 

20—12” porcelain tubes, 1%” inside 
diameter. 

15—8” porcelain tubes, 1%” inside 
diameter. 

12—12” porcelain tubes, 134” inside 


diameter. 
Box 3409, 


% Electrical Review, 
Modnadnock Block, Chicago, III. 


ay 


noe 











If you have anything to Sell, Use the Electrical Review’s 
Clearing House Section 








Anything to Buy, Sell or Exchange? 


PEUEUEU ROR UOUCUUUEEER EER CCUERRTECER EEC EER EER EEE EEE EERE EERE 


Use the Clearing House pages 
of ELECTRICAL REVIEW. 
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STOCK SHIPMENT 


DIRECT CURRENT MOTORS 
















230 Volts 
No. H.P ~~ R.P.M. Wag. ‘Type. Make. ° 
k , ie ae pee 114 Liberty Street - New York, N. Y. 
1 8 975 ep B-5 Milwaukee : 
5 7 5ooise0 «= shs«CSR Westinghouse | 
8 estingbouse 
oe ee ee PROMPT SHIPMENT FROM STOCK 
1 7 825 ep K Allis-Chal. 
1 7 1300 ep B-17_ - Milwaukee Sapo 
i 0 1180 - Be a Westinghouse | 
8. es zZhouse 
1 10 730 cp B10 Milwaukee WEATHER-PROOF CABLE 
ep . . ; P 
1 20 600 sh MP West. Elec. IZ 3 c : 
1 20 600 eh y bn, al 14 miles (approx.) 500,000 c. m. strand, triple 
} 1 20 650 sh MP Northern braided new copper feed wire, made by 
8) waukee . 
1 20 900 sh MP Hobart ; John A. Roebling. NEW AND ON 
i 35 1300 sh BAD Milwaukee ORIGINAL REELS. 
: = = Se: #7 ae io miles (approx.) 500,000 c. m. cable, made 
1 40 920 cp MP Jenny a. up of sixty-one strands of .1109 bare cop- 
1 45 600/1200 sh MP Northern : pet wire with a paper separator and in- 
‘sg mperia. * ”t 2 
1 50 525 op MP Northern sulated with 7/64” wall of varnished cam- 
1 55 845 sh B Gen. Elec. yee ae . 
- 75 800 rd ‘A-50 blr bric, taped and finished with two weather- 
; a ait a —_—. proof cotton braids, 600 volts. 
1 105 890 cp "DLC Gen. "Blee. 6 miles (approx.) No. 1/o triple braid, 
1 800 335 sh MP. Burke weatherproof, hard-drawn solid wire, orig- 
1 265 470 ep MP Commercial inally used on 13,000-volt line. 
: ‘ The above are only a few items from our large stock of Steam 
“* AMERICA’S BARGAIN HOUSE” : and Electrical Equipment, consisting of TURBO UNITS, RBE- 


CIPROCATING UNITS, ROTARY CONVERTERS, MOTOR-GEN- 
ERATOR SETS, BOILERS, CONDENSERS, PUMPS, etc. Com- 


ES LE R MFG. CO. plete list will be gladly mailed upon request. 
DUQU NE E CT IC & " Send for our special lists of INDUCTION MOTORS, new and 
New and Rebuilt Electrical Equipment used, as we have too many to list here. 
Office and Factory: PITTSBURGH, PA. e BRANCH — 
“ ” Pittsburgh, Pa., Seattle, Wash., treal, Que., 
: Cable Address “Demco 438 Union Arcade Bldg. 402 L. C. Smith Bldg. 228 Beaver ‘Hall Hill 








FARE $463 DAILY BETWEEN 


THIS SPACE = | 
will sell — 
your 

New and Used 
Electrical Equipment 





The Great Ship “SEEANDBEE” 
| The and most costly steamer steamer-on any inland water of 
} the wor. Sleeping | accommodations for 1500 passengers. 
. “CITY OF ERIE” “CITY OF BUFFALO” 


i t Steamers==————me 





DAILY BETWEEN 


CLEVELAND AND BUFFALO 


‘Leave cer i ¥. ot. To NOV; ‘sa pth 9:00 P. M. 


: 
N Arrive Buffalo - 7:80 A, 77 pond Cleveland 7:30 A. M. 
; pee STANDARD Free 
SQ Connections at Buffalo for Niagara Falls and all Eastern and 
Canadian Points, and at Gtevelanate for Cedar — Put-in-Bay 
Toledo, Detroit and all eae West and Southwest. Railroad 
tickets reading between Cleveland and Butfalo are good for 
| transportation on our steamers. Ask your ticket agent or 
American Express Agent for tickets via C. & B. Line. 
New Tourist Automobile Rate—$10.00 Round Trip with 
Tr ys return limit, for cars not exceeding 127 wheelbase. 








Our REPAIR SHOPS are known 
for service and satisfactory work 





colored sectional puzzle chart of The Great 
BERR ODS BEE”? sent on receipt of five cents, Also 











LOPE MLLER Be TEL TPO te 





“e Correspondence Solicited ask for our 24-page pictorial and descriptive free, 
MMONWEALTH EDISON COMPANY 
Telephone Randolph 1280 & THE CLEVELAND & BUFFALO TRANSIT CO. N 





Le 









38 North Market{Street, CHICAGO aera SSeS URE 
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Of all the items in the household budget, the telephone bill is one of the least. In business the cost 
of the telephone is frequently an even’smaller proportion of the overhead expense. In the face of 
today’s high costs, the telephone is a bargain; and a daily economy for every subscriber. 


AMERICAN ‘TELEPHONE AND TELEGRAPH ComPaNy 
AND ASSOCIATED COMPANIES 


One Policy 





One System 


Universal Servicé 





a 





BATES STEEL POLE TREATISE 


1921 EDITION (FREE) 


A new catalogue and engineering hand- 
book of inestimable value to engineers 
and pole users of the world, contain- 
ing information necessary for the eco- 
nomical construction of modern trans- 
mission lines, electric railways, street 
lighting systems and outdoor sub- 
stations, 

The most complete and accurate steel 
pole handbook ever issued—an author- 
ity upon modern steel pole line con- 
struction. 


PARTIAL LIST OF CONTENTS 


zz cag accurate engineering tables 





a. Sags for all temperatures and 
spans of wires and cables. 

b. Conductor sizes required to trans- 
mit electric power. 

Transverse loads on wires for 
various wind velocities. 

Clearances necessary to deter- 
mine minimum length of pole. 

Physical properties of wires and 


& ¢ 


» 


cables. 
Formulae and example pole line 
problems. 

2. Discussion of the engineering prin- 
ciples governing the design, se- 
lection — installation of all 
types of poles. 

38. A complete analysis of the ele- 


ments governing the selection of 
factors of safety,-and a discus- 
sion of world wide practice. 

4, Comparison of Bates one-piece 
steel poles with wood, fabricated 
steel and tubular steel poles, 

Method of manufacture of Bates 
expanied one-piece steel poles. 

6. Superior features and properties of 
expanded one-piece steel poles. 

Catalogue of poles, crossarms and 
ttings. 


This Treatise Will Be Sent to A 
ee Today for Tout Cosy. 


208 South La Salle Street 
CHICAGO, ILLINOIS 








American Hydroelectric Practice 


By William T. Taylor (Captain), ee Officer, 
Royal Flying Corps, England; Fellow, E., 
Member, A. S. M. E., etc., and Daniel H. Braymer, ri. B.; 
E. E., Member, A. I. E. E. 


The practical and essential features of the design, 
construction and operation of hydroelectric plants are 
covered in this book. It consists of a compilation of 
these features, as worked out in many plants, interpreted 
and arranged for convenient use and reference by plant 
designers, constructors and operating engineers. 

Detailed descriptions of typical American plants, with 
definite examples of: the best American practice are a 
noteworthy feature of the book. 


439 pages, 6x9, 258 illustrations..........cceeeeceesecs $5.00 


INTERNATIONAL TRADE PRESS. Inc. 
542 Monadnock Building CHICAGO 











| [ores ado tot russ (6. 








“American Brand” 


A GUARANTEE OF QUALITY AND SERY'GI! 


aameoe BRAND” 
f WEATH ERPROOF WIRE AND CABLES 


HAS NO EQUAL 


American Insulated Wire & Cable Co. 
21st, Sangamon, Morgan & Fisk Streets, CHICAGO 


Weatherproor 
Wires = Cables 

















Bare Co Copper 
Wires and 
Cables 


7 
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220 Broadway, New York City 2844 Summit St., Tolede, Ohio 
Rialto Bldg., San Francisco, Calif. 








NATIONAL 
POLES POLE CO. 
ESCANABA : MICHIGAN 


LINDSLEY CEDAR POLES | 
LINDSLEY SHIPMENTS 


SINCE 1896 
“NUF SED” 


Just send your inquires to us. 


THE LINDSLEY BROS. CO. 


General Sales Office CHICAGO, ILL. 





























THE VALENTINE- CLARK CO. 


CEDAR POLES 
CS SPOKANE, WASH. 


Toledo Chicago Minneapolis 





























WESTERN RED CEDAR POLES 


Standard Butt Treatments 


HUMBIRD LUMBER COMPANY 
SANDPOINT, IDAHO 
Weyerhaeuser = Company, Agents, all Principal Cities 


NORTHERN- WESTERN 


CEDAR‘ POLES 


FULL ASSORTMENT OF SIZES ‘: 
PROMPT SHIPMENTS ASSURED 


7. M. PARTRIDGE LUMBER COMPANY 
Lumber Exchange - MINNEAPOLIS 
























ae 





CEDAR POLES 


Write for Prices. Prompt Shipments 
from Wisconsin or Chicago Switch- 
ing District Yard on I. H. Belt R. R. 


TORREY CEDAR CO., Clintonville, Wis. 












gegen 


CEDAR POLES | 


BUTT TREATING . OPEN TANK METHOD 
.TO ELIMINATE JOBBERS PROFITS, WRITE 


BELL LUMBER CO., Minneapolis, Minn. 


NORTHERN 



















ELECTRIC RAILWAY TRANSPORTATION 
By Henry W. Blake and Walter Jackson 

The first book to cover the transportation side of the 

electric railway business—Getting the cars over the 

tracks; Increasing the Traffic; Collecting the Fares. The 


vecent developments in transportation methods. The 
most important. new methods are described, and their 
effects on earnings are shown. 

487 pages, 6x9, 120 illustrations. .$5.00 (21s) net, postpaid, 


INTERNATIONAL TRADE PRESS, Inc., Monadneck Block, Chicago 


authors have had exceptional opportunities to study the | 










Our Brand ality 

Stands for Qu 
Right 

Service Prices 























Investigate] Southern White Cedar Poles 


The Poles That Make a Straight Line 
“DIXIE FROM PRODUCER TO YOU 
BRAND” 


Finest grade white cedar poles at prices that 
get the business. 


WILLIS H. GILBERT 


710 Conway Bidg., CHICAGO 




















DULUTH LOG 
COMPANY 


poL 





, DULUTH 
MINNESOTA 








International | 
Clearing House— 











Gets You What You Want— 
Sells What You Don’t Want— 
Use It Weekly— : : 















Steam Superheaters 
BOSTON, 49 Federal 


WORKS: BAYO 


PITTSBURGH, Farmers’ Deposit Bank 
SAN FRANCISCO, Sheidon “7 
NEW ORLEANS, 633 Baronne St. 





THE BABCOCK & WILCOX COMPANY 85 Liberty St.,. NEW YORK 
BABCOCK & WILCOX, STIRLING RUST 
WATER TUBE STEAM BOILERS | 
N. J, BARBERTON, OHIO 
PHILADELPHIA, North American Bldg. peter tye ee pags SINCINNATL O- Traction Bla. 
Id. SALT LAKE CITY, 708-6 Kearns Bldg. 
DENVER, 485 Seventeenth St. 








Mechanical Stokere 
LEVELAND, Guardian Bidg. 
EATTLE, L. C. Smith Bid 


8 e 
HAVANA, CUBA, Calle de Aguiar 164 
LOS ANGELES, f. N. Van Nuys Bidg. 
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HARTFORD 


TIME SWITCH 





Just wind it once a week, that’s all— 
set the clock for the proper time and 
your sign will be lighted and extin- 
guished at the time you desire. 


ASK YOUR JOBBER 


HARTFORD TIME SWITCH CO. 


A. HALL BERRY 
General Sales Agent 


73 Murray St., NEW YORK 





















AN 

Refined 

‘ae class of patron- 
age and refinement 


of surroundings stamp 
The Hollenden as the 
sort of a hotel you 
L4 would want your wife 
sl to patronize if she 
were traveling alone. 


THE HOLLENDEN 
CLEVELAND 
RATES 
with Bath 
Single . . $2.50 to $6.00 


Double . $4.50 to $7.00 
Twin Beds $6.00 




















KUHLMAN 


TRANSFORMERS 


Actual record 
—not vromises 
—has built up 
the faith in the 
name of Kuhl- 
man —- the faith 
of the men who 
must have 
transform ers 
that will not 
fail. 


Material of 
the first water, 
experienced 
workmanship — 
and the result, 
tested in every 
way, has built 
a product that 
meets the de- 
mand of the 
most exacting. 


Kuhlman Electric Co. 
Bay City, Mich. 








“Wouldn’t Have Anything Else” 


‘“‘Another Wiggins Card’? was the remark of a successful business 
man, when another Wiggins user detached a Peerless Patent Book 
Form Card and handed it to the speaker. When questioned concerning 
his remark, he stated he had used_the cards for years and ‘wouldn't 
have avything else.’’ Our Service Is Satisfying. 

THE PEERLESS PATENT BOOK FORM CARD 

is not merely a card. It is an idea, an influence, an expression, a 
message. It indicates good taste. It gives the man who receives it a 
real knowledge of the man who sends it in. It tells the story of 
an up-to-date man and opens the door to an interview. 

Detached one by one as you hand 
Appearance of Our them out, the cards are always 
Neat Cards . clean and perfectly flat, and every 
in Case. edge is smooth. ere is no pos- 
sible indication of detachment. 
They defy detection. Send for a 
sample tab today and prove the 
fact to your own satisfaction. Send 
today. 

We engrave and emboss opening 
announcements, removal notices, or 
anything that may be _ desired 
where only the best will satisfy. 


THE JOHN B. WIGGINS COMPANY 
Engravers, Die Embossers, Plate Printers 












122 S. Michigan Ave. CHICAGO 











Insurance at Cost 
| 


and prompt settlements of all claims 
assured. Service covers all branches of 
insurance. Write for particulars. 


LYNTON T. BLOCK & CO, 
nderwriters 

Employ: A sends Corporation 

Utiktice Indemnity ant Fire inches 


Chamber of » 


Commerce f Missouri 
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Classified Index to Advertisers | 
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ADAPTERS, Lamp. 


ral Blectric Co. 
aervey Hubbell, Inc. 
Steel City Electric Co. 


ADJUSTERS, Cord and 
Lamp. 


a Specialty Mfg. Co., 
een Mite. ectrle Mfg. Co. 


AIR COMPRESSORS, 
Motor sti gy 
1 Mfg. 
a Blectric ‘ste * Co. 
General Blec 


ALTERNATORS. 


Alli * Cee . Co. 

Crocker- 

Blectric Machinery Co. 

General Blectrie ©o. 

General Blectric Co., Ft. Wayne, 


Dept. 
Westinghouse Blec. & Mfg. Oo. 


AMMETERS AND 
VOLTMETERS. 
nr E norijed PD ccisidaat Co. 
Roller-Smith Co. 
Western Blectric Co. 


house Blec. Mfg. Co. 
Wenn ectiaal Instrument Co. 


ANCHORS, Guy. 


Chance Co. 

. Klein & Sons, Mathias. 

Oshkesh Mfg. Co. 

Western Electric Co. 
Westinghouse Elec. & Mfg. Oo 


ANNUNCIATORS. 


Manhattan Electrical Broly. Co. 
Ostrander & Co., W. 
Western Electric. Co. 


ARCHITECTURAL 
IRON. 
Page Steel & Wire Co 


ARMATURES. 


Chattanooga. Armature Works. 


ATTACHMENT PLUGS. 


Benjamin Blectric Mfg. 
yao yg oe 8 Mfg. 
caw 2 ie Co. 


Hart & Hegeman Mfg. Co. 
Hubbell, c., Harve 


y. 
Manhattan Blectrical Supply (Co. 
Pass & Seymour,. Inc. 
Steel City Electric Co. 
Trumbull Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co 


AUTO STARTERS (For 
Starting A. C. Motors.) 


Allis-Chalmers Mfg. ~~ 
Crocker-Wheeler Co. 
Catler-Hammer Mfg. Co. 
— Controller & Mfg. Co. 
eral Electric Co. 
Western Blectric Co. 
Westinghouse Elec. & Mfg. Co. 


AUTOMOBILE LIGHT- 
ING SYSTEMS. 
General Blectric Co. 
Westinghouse Elec. 
BALLBEARINGS. 


Norma Co. of America. 


BANDS, PIPE. 
American Bridge Co. 


BATTERIES, Dry. 


ttan most Suppl 3 
Carbon Fn = sg Fagg 

Southern Miectric. Ge 

Western Blectric e 


BATTERIES, Medical. 


‘& Mfg. Co. 


Manhattan Moctrient Supply Co. 
National brie 
Ostrander & Co. 


ei Inc. 





BATTERIES, Storage. 


Edison Storage Battery Co. 
Electric Storage Battery. Co. 
National Carbon Company, Inc. 
Western Electric Co 


BATTERIES, Wet. 


Manhattan Electrical Supply Co. 
_ National Carbon Company, Inc. 


BATTERY CONNECT- 
ORS. 


Belden Mfg. Co. 
Sherman Mig. Co., H. B. 


BELL RINGING MO- 
TORS. 


Manhattan Electrical Supply Co. 
Ostrander & Co., W. R 


BELLS, Electric. 


Manhattan Electrical Supply Co. 
Southern Electric Co. 
Western Electric Co. 


BELT, Dressing. 
Dixon Crucible Co., Jos. 


BENDERS, | Conduit 
Pipe. 


Steel City Electric Co. 
Thomas & Betts Co. 
Western Electric Co. 


BINDING POSTS. 
Manhattan Blectric Supply Co. 
Western Dlectric Co. 

BLADES HACK SAW. 


Atkins & Co., B. C. 
Smith & Hemenway Co. 


and 


BLOWERS AND _ EX- 
HAUSTERS. 


American Blower Co. 

Emerson Blectric Mfg. Co 
General Blectrie Co. 
‘ Westinghouse Elec.:& Mfg. Co. 


BLOWERS, Organ. 


Crocker-Wheeler Co. 
Emerson Electric Mfg. Co. 


BLOWERS, Soot. 


American Steam Conveyor Corp. 
Diamond Power Specialty Co. 


BLUEPRINTING, ELEC- 
TRIC. 
Cooper-Hewitt Electric Co. 


BOILERS, Steam. 
Babcock & Wilcox Co. 


BOLTS, Expansion. 


Condit Electrical Mfg. Oo. 
Steel City Electric 


BONDS, SHARES AND . 


SECURITIES. 
Electric Bond & Share Co. 


BOOKS, Technical. 


Electrical Review Pub. Co. 
International Trade Press, Inc. 


BOOSTERS. 


Allis-Chalmers Mfg. Co. 
Crocker-Wheeler Co. 

General Electric Co. 
Westinghouse Dlec. & Mfg. Co. 


BOXES, Conduit. 


Adapti Co. 

Chicago Fuse Mfg. Co. 
Columbia Metal ae Co. 
Cutter Co., Geor 

National Metal Moiding Co. 
_Ostrander & Co., W. BR. 
‘Electric Co. 
Thomas Betts Co. 
Western Electric Co. 


BOXES, Manhole. 


Columbia Metal Box Co. 
General Blectric Co. 

Standard Underground Cable Co. 
Steel City Blectric Co. 











DOLPHIN 


INSULATED WIRE 


Stands the inspector’s test by a wide 
margin—endures the test of time, 
of high quality with great dielectric 
strength and resiliency. 


ATLANTIC INSULATED WIRE & CABLE COMPANY 


SALES OFFICE: 3 Vander- : 
oF dy tes FACTORY: Stamford Oona. 
Louisville—T, ©. 
oS yf nee“ Sales Son, Starks Bag soaepewce 
wood, St. Pittsburgh—W. A. McCombs 
Boston—A. D: Stein, 156 Pur- & Co., Union Arcade Bidg. 
chase St. St. Paul—Rank & 


Chicago—Geo. ©. Richards & Merchants Bank Bldg. 
Co., 557 W. Monroe St. 

















atEo 
DRY BATTERY 


The RED SEAL DRY BATTERY 
is « MESCO Ga PRODUCT 


but it is not the onty one as we aiso make 


‘FIRE ALARM APPARATUS, SEPARABLE. 
% ATTACHMENT PLUGS, PUSH 
On, BUTTON SWITCHES, FLUSH 
MANHATTAN “°%o PLUG RECEPTACLES, SNAP 


Se py 





yells Stay eect 
SUPPLY New York “Cry our three factories 
Cc Chicago 

0 St. Louis Jersey City, N. J. 
Inc. San Francisco St.Louis,Mo. Ravenaa.O. 








| Switchboard Appliances, Automatic Time Switches 





TRADE MARKS THAT GUARANTEE QUALITY 


Electric Railway Line Material, Charging Plugseand 
Receptacles, Ajax Lightning Arresters, Switches and 


Albert & J. M. Anderson Mfg. Co. 
Established 1877 
289-293 A St. Boston, Mass. 






0 
4 








“NORMA” 


Me SO 
BEARINGS 





for Speed, Silence ana Service 
THE NORMA COMPANY OF AMERICA 


ANABLE AVE., LONG ISLAND city, NEW B cae NY. 











Bare and Insulated Wire 
and Cables 


i) Powerand Telephone Cables 


Galvanized Iron Wire and 
Strands 





American Electrical Works 
Phillipsdale, R. I. 





NEW YORK CHICAGO — BOSTON 
233 Broadway 112 W. Adams St. 176 Federal St. 
CINCINNATI SAN FRANCISCO . |. SEATTLE 
Traction Bldg. 612 Hyward St. 1002. First Ave. 
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ELECTRICAL WIRES 
AND CABLES 









The name to 
remember when 
you order wire 


John A. Roebling’s 


Sons Co., Trenton, N. J. 


Branches: New York Boston bey o Philadelphia Pittsburgh Cleveland 
Atlanta San Francisco ngeles eattle Portland, Ore. 








We Finance 
Extentions and Improvements 


Electric po er and light enterprises 
with records of established earnings 
If prevented from improving or extending your 
plant because no more bonds can be issued or 
sold, or for any other reason, correspond with us. 


Electric Bond and Share Company 
(Paid-up Capital and .Surplus $24,000,000) 
71 Broadway, New York 


Dealers in Proven Electric Power and Light 
Bonds and Stocks. 








Aluminum Company of America 
General Sales Office, 2400 Oliver Bidg. 
PITTSBURGH, PA. 


PRODUCERS OF ALUMINUM 


Manufacturers of 


Electrical Conductors for Industrial Railway and 
Commercial Power Distribution 


also 
Ingot, Sheet, Tubing, Rod, Rivets, Moulding, 
Extruded Shapes 
also 
Litet Aluminum Solders and Flux 


Canada: Northern Aluminum Company, Ltd., Toronto. 
England: Northern Aluminium Company, Ltd., London 
Latin America: Aluminum Co. of South America, Pittsburgh, 


Pa. 








. THE ORIGINAL 
rose) (AUM) > RENEWABLE FUSE 


For Electric Light 
and Power 


A. F. 


DAUM 


Sole Mfr. 
Pittsburgh, 
Pa. 





8-60 A. 250-600 V. 











BOXES, Service, Sheet 
Steel .and Cast Iron 
Entrance Boxes and 
Panelboard Cabinets. 


Adapti Co. 

Bra Blectric Mfg. Co. 
Columbia Metal Box Co. 

Cutter Co., 6 

General Blectric Co. 

Standard Undeground Cable Co. 
Steel City Electric Co. 
Trumbull Blectric Mfg. Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


BOXES for Panelboard 
Cabinets. 


Benjamin Electric Mfg. Co. 
Steel City Blectric Co. 


BRACKETS, ARMS AND 
PINS (Iron). 


Anderson Mfg. Co., A. & J. M. 
Benjamin Electric ~ Co. 
Brady Electric Mfg. 

Cutter Co., George 

Electrical Engrs. Equipment Co. 
General Blectric Co. 

Hubbard & Oo. 

Nat’l Metal Molding Co. 
Western Blectrie Co. 


BRACKETS, eeeogens 
Faries Mfg. Co. 


BRACKETS, Pothead. 
Blectrical Engrs. Equipment Co. 


BRACKETS, Telephone 
(Adjustable). 
American Electric Co. 
Western Electric Co. 
BRAKES, Dynamo. 
Cutler-Hammer Mfg. Co. 


BRAKES, Electric. 


Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
General Blectric Co. 

Western Blectric Co. 


BRAKES, Motor. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 


BRIDGES. 
American Bridge Co. 


BRIDGES, Railroad and 
Highway. 
American Bridge Co. 


BRIDGES AND TOW- 
ERS, Coal Handling. 
American Bridge Co. 


BRUSHES, Carbon and 
Graphite 


Corliss Carbon Company. 
Dixen Crucible "2 Jos. 


National Carbon Company, Inc. 
Pure Carbon Co. 

Western Blectric Co. 
Westinghouse Blec. & Mfg. Co. 


BRUSHES, Metallic. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Western Blectric Co. 
Westinghouse Elec. & Mfg. Co. 


BUFFERS, Motor —_ 


Westinghouse Blec. . Mes. 
Wisconsin Blectric eo. 


BUILDINGS, Office and 
Mill. 


American Bridge Co. 


BUILDINGS—PORTA- 
BLE, KNOCKDOWN. 
Milliken Bros. Mfg. Co. 


BUNKERS AND HOP- 
PERS. 
American Bridge Co. 


BURGLAR ALARMS. 


Manhattan Electrical Supply Oc 
Ostrander & Co., W. 
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BUS BAR SUPPORTS. 
Teite ee oa” Co. 
Electrose Mfg ee = 

Westhialeune’ Elec. & Mfg. Ce. 


had ye AND LOCK. 
TS (For Conduit). 
MP de 2 Go, A. & J. we 
General Blectric Co. 
National Metal Molding Oo. 
Steel City Electric Co. 
Thomas Betts Co. 


BUSHING, INSULAT- 
ING. 
Electrose Mfg. Co. 


BUSHINGS, Porcelain 


Clamping. 
General Electric Co. 
Ohio Brass Co. 

Pass & Seymour, Inc. 


BUSHINGS, Socket. 


Garfield Mfg. Co. 
a a Inc., Harvey. 
S. Rubber Oo. 
Western Electric Co. 


BUTTONS, Pearl Switch. 


Lesser Bros. & Kurz, Inc. 


BUZZERS, Mine and O}- 
fice. 
Benjamin Electric Mfg. Oo. 


CABLES. 


American Electrical Works. 
American Ins. beige F £ — Ce. 
American — & W 
Anaconda tg, 3 Mining < 

+ gi & Osble” Ce. 


go Wire & Mfg. Ce. 
Copper Clad Steel Co. 
Blectric ble 


National Co: t & — Oe. 
Nat’l Metal Molding Co 

Okonite Co., The. 

Philadelphia. Ins. Wire Co. 
Roebling’s Sons Co., Jonn A. 
Rome 

Safety Insulated Wire & O. Ce 
Simplex Wire & Cable Co. 
Standard Deaeegrennd Cable Ce 
Western Blectric Co, 


CABLE BELLS. 
Blectrical Engrs. Equipment €e 


CABLE HANGERS. 
Anderson Mfg. A. & J. 
General oavten & Fittings oe. 
Hubbard & Co. 

Standard Underground Cable 6e. 
Western Electric Co. 


CABLE RACKS. 
geccrsit mack acment © 
Standard Uadetereena Cable Ce. 


CABLE TERMINALS. 
Sherman Mfg. Co., H. 
Standard Undingrsend Sable Ge 
Western Electric Oo. 
Westinghouse Elec. & Mfg. Co. 


CABLE TESTERS. 
Roller-Smith 
Standard Uosetpidiina Cable Ge. 


CABLES, Armored (Flexi- 


ble). 
ee Metal Molding Co. 
Standa S ao Cable Ge. 


Western Bilectric 


CABLING MACHINES. 
New England Butt Co. 


CALIBRATORS, Meter. 
General Blectric Co., Ft. Wayne. 


t. 
Roller Bmith Oe. 


CANOPY INSULATORS. 
General Blectric Co. 
Mea Insulator Co. 


CARBONS, Are ‘Light. 
General Blectric 
National Carbon Soapsny, Inc. 
Western Hlectric Co. 
Westinghouse Blec. & Mfg. Ce. 


CARBONS, Battery. 
Manhattan Electrical eC Ce. 
National rben Company, Ine 
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€AR HEATING, Electric. 
Western Electric Co. 


CARS, DERRICK. 
American Bridge Co. 


CASTINGS. 
derson Mfg. Co., A. & J. M. 
reer Blectric Mfg. Co. 
New England Butt Co. 
Nordberg Mfg. Co. 


CEMENT MACHINERY. 
Allis-Chalmers Mfg. Co. 


CHANDELIERS. 
Beardslee Chandelier Mfg. Co. 


CHAINS, Silent Drive. 
Morse Chain Co. 


CHANGERS, Inc. Lamps. 
McGill Mfg. Co. 


CHARGING OUTFITS. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


CHOKE COILS. . 
Anderson Mfg. A. & J. M. 
General Blectric cs 
Schweitzer & cared, De 
Westinghouse Blec. & Mfg. Ce. 


CIGAR LIGHTERS. 


Westinghouse lec.” & Mfg. 
CIRCUIT BREAKERS. 


Tr Hlectric Co., Ft. Wayne, 


Roller Simi 

Sehweitzer x" Ridecet Inc. 
Western Hlectric 
Westinghouse Elec. & Mfg. 


CLAMPS, Cable alias 


ing. 
Delta Star Blect. Co. 
Blectrical Engrs. uipment Co. 
General Devices & Fittings Co. 
Western Dilectric 3 


CLAMPS, Insulator. 
Delta Star Blectrie Co. 
Electrical Engrs. Equipment Co. 
Westinghouse Elec. & Mfg. Co. 


CLAMPS, Pipe. 
Westinghouse thes. & Mfg. Co. 


CLEATS, Fibre. 
General Blectric Co. 


CLEATS, Insulating. 
Garfield Mfg. Co. 
Weethigheuse Blec. & Mfg. Co. 


CLIMBERS, Linemen’s. 
Klein & Sons, Mathias. 
Oshkosh Blectric Ce. 


Smith & Hemenway Co. 
Western Blectric Co. 


CLOTH, Insulating. 
Mica Insula , 
U. 8. Rua beer’ on 
Westinghouse Elec. & Mfg. Co. 


CLUSTERS. 
Benjamin Mlectric Mfg. Co. 


Western Biectric Co. 


COAL MINING MA- 


CHINERY 
Allis-Chalmers Mfg. Co. 
General Bilectric 
Westinghouse Elec. ‘& Mfg. Co. 


COILS. 
Acme Wire Co. 
American Electrical Works. 
Belden Mfg. Co. 
Chattanooga Armature Works. 
Copper Clad Steel Co. 
cole Mae ie s 
General Electric Co. 
Ostrander & Co., * R. 
Western *ulectrie Co , 
Westinghouse Blec. & Mfg. Co. 


COMMUTATORS. 
Chattanooga 


Armature Works. 





COMMUTATOR LUBRI- 
CANTS. 


McGill Mfg. Co. 
McLennan & Co., K. 


COMMUTATOR RESUR- 
FACER. 


Green Equipment Corp. 
Ideal Commutator Dresser Co 
Westinghouse Elec. & Mfg. Co. 


COMMUTATOR 
SLOTTERS. 


Green Equipment Corp. 


COMPENSATORS. 


Chattanooga Armature Works 
Union Blectric Mfg. Co. 


COMPOUND, Cleaning 
Oakley Chemical Co. 


COMPOUNDS, Commu- 


tator. 
Westinghouse Elec. & Mfg. Co. 


CONDENSERS, Electric. 


Leeds & Northrup Co. 
Western Blectric Co. 
Westinghouse Elec. & Mfg. Ce. 


COMPRESSORS, Air. 
Nordberg Mfg. Co. 


CONDENSERS, Steam. 
Allis-Chalmers Mfg. Co. 


Westinghouse Machine Co. 
Wheeler Condenser & Hng. Co. 


CONDUIT, Interior. 


sae Circular Loom Co. 
Clifton Co. 

Saaaed: fetals Co. 
National Metal Molding Co. 
Western Blectric Co. 


CONDUIT, Underground, 
Clay, Composition, Fi- 
bre, Wood. 

American Conduit Oo. 


Western Electric Co. 


CONDUIT, Engineers and 
Contractors. 


Standard Underground Cable Co. 
Westinghouse Elec. & Mfg. Co. 


CONDUIT FITTINGS. 


pment Fuse Mfg. Oe. 
Crouse-Hinds Oe. 
Killark Electric Mfg. 6o. 


CONDUIT RODS. 
Standard Underground Cabie Ce: 
Western Bilectric Co. 


CONNECTORS. 
Belden Mfg. Co. 
Blectrical Engrs. Equipment Co. 
Electrose Mfg. Co. 
Frankel Connector Co. 
McIntire Corp. 
Sherman Mfg. Co., H. B. 
Westinghouse Elec. & Mfg. Co. 


CONSTRUCTION, Engi- 


neering. 
Arnold Co. 
Baehr, Wm. 
her nd & Co:, 
ectrical Deets. 
Fuller Engineering 
New England Butt Co. 
Stone & Webster Eng. Corp. 
White Companies, J. G. 


CONTROLLERS. 


Re Ceo. 


Cutler-Hammer Mfg. Co. 
Blectric Controller & Mfg. 
General Blectri ete” 

Union Electric Mfg. Co. 
Westinghouse Blee. & Mfg. Co. 


CONVERTERS, RO- 
TARY. 
Allis-Chalmers Mfg. Co. 


General Blectric Co. 
Northwestern Blectric Ce. 


CONVEYORS, Ash and 
Coal. 

American Steam Conveyor Corp. 

CONVEYORS, COAL 
SIFTING. 


American Steam Conveyor Corp. 
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Hot Moulded Electrical Insulating Parts, 


Weather-proof Sockets, Socket Bushings, 


Switch Handles and Parts, Special Parts 
with Metal Inserts moulded to order. 


Illustrated catalog on request. 


Forty-four Years Experience. 





INTERNATIONAL INSULATING CORPORATION 
Box 1602E Springfield, Mass. 
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3 ' Monarch Refillable Fuse Co, 
=o MM 
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“Union” Renewable Fuses will save four- fifths of 
ycur fuse maintenance cost. Guaranteed to give satis- 
faction. Money back if they fail. Booklet on request. 
CHICAGO FUSE ? 
MFG. CO. 
Chicago New York 








SAFETY INSULATED 
WIRE & CABLE CO. 


OSTON 
SAN FRANCISCO 














Renewed Tungsten and Carbon Lamps | 


BOSTON-ECONOMY LAMF DIVISION 
National Lamp Works of General Electric Co 


43 Hospital Street Providence, FR. i. 


CONNECTORS 











Prompt delivery guaranteed. 
The Quality of Our Product has Never Been Equaled 
GOLD MEDAL AWARDED 


McINTIRE CORPORATION 
35 & 37 Vesey Street NEWARK, N. J. 
Inquiries Solteited 








SB Rew. 
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ELECTRICAL 





Pole Steel and Rotor Steel. 
ge 


RCTS 
PITTSBURGH 


This Company maintains a Special Department 


s 7 devoted to production of 


For Electrical Apparatus 


eT ha ELEOT RICAL—High silicon alloy for high efficiency 
transformers; very low core losses; non-aging. Uther well 
known grades are Extra Apollo Special Electrical, Dynamo 


ga. % Special Electrical, U. 8. Electrical, American Armature, 


Write us for informatior ¢ 


We also manufacture Sheet and in Mill Products uf 
avery description, including Black Sheets, Galvanized 
Sheets, Corrugated and Formed Sheets, Terne Plates, Etc, 








AMERICAN SHEET AND TIN PLATE COMPANY. Frick Building, Pittsburgh, Pa. 














ace 


Mica Insulator 


Manufacturers 


68 Church Street 
New York 





were 


Schenectady, N. 





And Other Dependable Insulations 


Bulletins for the asking 


Company 


542 So. Dearborn Street 


Chicago 








LINE 


AMERICAN 


CROSSAR hg THAT LAST 


“RAINIER* LEAT! 
IW i “ 
ASK Y.OUR DEALER 


FOR OUR PRODUCT 


LED 


OUOVOIIH 


ROSSARM COMPANY 











Manganin 


Platinum in all forms, 


sheet and wire 
in all sizes 


and other special alloys of superior quality 


scrap purchased 


{BAKER & CO., Inc., Newark, N. J. 


























ORANGEBURG 
FIBRE CONDUIT 


THE STANDARDIZED CONDUIT 


FIBRE CONDUIT CO. 
ORANGEBURG 





N.Y. 








NEW YORK BOSTON CHICAGO SAN FRANCISCO 
t ine 


REVIEW 


CONVEYORS,  PNEU- 
MATIC. 


American Steam Conveyor Corp 


CONVEYORS, SOOT. 


American Steam Conveyor Corp 


COOKING DEVICES, 
Electric. 


Edison Elec. Appliance Co., Inc 
General Electric Co. 
Manhattan Blectrical Supply Co. 
Western Electric Co. 
Westinghouse Elec... & Mfg. Co 


COPPERS, Battery. 


Manhattan Electrical Supply Co. 
Western Electric Co. 


CORD, LAMP, HEATER, 
ETC. 


Belden Mfg. Co. 


CRANE MOTORS. 
Crocker-Wheeler Co. 
General Electric Co. — 
General Electric Co., Ft. 

Dept. . 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co 


CRANES AND HOISTS. 
Allis-Chalmers Mfg. Co. 
Crocker-Wheeler Co. 


CREOSOTING. 


Barrett Company, The. 


CREOSOTE OILS 


Barrett Co. 


CROSSARMS. 


Western Electric Co. 


CROSS ARMS (Steel). 


American Bridge Co. 


CROSS ARMS (Wood). 
American Line Materials Co. 
Lindsley Brothers Co. 
Western Electric Co. 


CROSS ARM BRACES. 


Western Electric Co. 


CURLING IRONS, Elec- 
tric. 

Pl Blectrical Supply Co. 

.Westinghouse Blec. & Mfg. Co. 


CUT-OUTS, Enclosed 
Fuse, Plug, Combina- 
tion Rosette, Cut-Out 


Bases. 

Chicago. Fuse Mfg. Co. 

Condit Electrical Mfg. Co. 
Commonwealth Edison Oo. 
General Electric Co, 

Hart Mfg. Co. 

Manhattan Electrical Supply Co. 
Pass & Seymour, Inc. 
. Trumbull Elec. Mtg. Co 5 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


CUT-OUTS, Arc Light: 
Brady Electric Mfg. Co. 
Chicago Fuse Mfg. Co. 
Cutter Co., 

General Blectrie Co. 
General Electric Co., 
Dept. 


CUT-OUTS, Transformer. 
Chicago Fuse Mfg. Co. 
General Electric Co. 
Schweitzer & Conrad, lic. 
Westinghouse Elec. & Mfg. Co. 


DAMS, MOVABLE. — 
American Bridge Co. 


aiid LIGHT- 


General Electric Co. 
Manhattan Electrical Supply Ce. 


DERRICKS. 
American Bridge Oo. 


DIMMERS, Electric Light. 
Anylite Electric Co. 


DIRECT MOTOR 
DRIVES. 

Crocker-Wheeler Oo. 
Eleetric Controller & Mfg. Oo. 
Electric Machinery i 
General Electric Co. 
Western Electrie Co. 
Westinghouse Elec. & Mfg. Ce 


DEVICES, LINEMEN’S 
SAFETY, 


Linemen Protector Co. 


Wayne 


Ft. Wayne 
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DISH WASHERS, 
ELECTRIC. 
Western Flectrie Co. 
Wolcott Mfg. Oe, al 


DOOR SWITCHES. 
Cutler-Hammer Mfg. Co 


DRILLS AND BITS. 
Electricians’. 
Hubbard & Co 


ELECTRO PLATING 


DYNAMOS 
Ideal Electric & Mfg. Co. 


ELECTRO-PLATING 


MACHINERY. 
Crocker-Wheeler Co. 
General Electric Co. 
General Electric Co., Ft. Wayee 

Dept. 
Ideal Electric & Mfg. Oo. 
Westinghouse Elec. & Mfg ‘te 


ENGINEERS & 
TRACTORS. 

American Bridge Co. 
Anthony, H. M. 
Archbold-Brady Co. 
Arnold Co. 
Baehr, Wm. A. 
Busselle, B. T. 
Byllesby Eng. & Mngmt. fer, 
Condron Co. 
Cooper & Co., Hugh L. 
Croft Eng. Co., Terrill. 
Dryer, E " 
Estes, Inc., L. V. 
Fowle & Cravath. 
Lyndon, we 


CON. 


Moore & Co., W. EB. 
Morse Eng. > 
Robinson & Co., Dwight ? 


Sargent & Lundy. 

Sessions Eng. Os. 

Stone & Webster ne Corp 
Western Blectric Co 

White Companies, I... 4. 
Woodmansee & Davidson, Inc 


ENGINES, Corliss. 
Nordberg Mfg. Co. 


ENGINES, Gas and Gaso 


Allis-Chalmers Mfg. Co. 

Westinghouse Machine Co 
ENGINES, Oil. 

Nordberg Mfg. Co. 


ENGINES, Steam. 
Allis-Chalmers Mfg. Co. 
Nordberg Mfg. Co. 
Westinghoute Blect. & Mfg. Co. 

FANS, Motor and Disc. 
Adams-Bagnall BDlectric Oo. 
Century Electric Co. 

Colonial Fan & Moter Oo. 
Eck Dynamo & Motor Co 
Emerson Blectric Mfg. Co. 


General Electric Co. 
“ae. Electric Co., Ft. Wayne 


xesiesy Electrical Supply Oc 
ical Appliance Ce. 


Westinghouse mee & Mfz (ce 
FAULT FINDERS, Elec- 


tric. 
Electric Controller & Mfg. Oc 


FIBRE. 
American a Fibre Oe. 
Continental Fibre Co. 


FIRE EXTINGUISHERS. 
Castle, Inc., James M. 


FIREPLACES, Electric. 
General Blectrie Go. 
Westinghouse Blec. & Mfg. Ge. 


FITTINGS, Conduit Ter- 
minals, Bushings, En- 


trance Caps. 
dapti Co., ee 
Saunas Fuse = 
National Metal Molding, Ce. 
_ Sherman Mfg. Co. 


FIXTURES. 
Southern Blectric Co. 


FIXTURES, Electric and 
Gas. 


Beardslee Chandelier Mfg. Co. 
Benjamin Blectric Mfg. :Co. 


Faries £. 
Luminous Specialty Co. 
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FIXTURES, Indirect and 
Semi-Indirect Lighting. 


Beardslee Chandelier ~~ 
Benjamin Wiectric . ee. 
General Electric Co. 

Luminous Specialty Ce. 
Western Blectric Co. 


FIXTURES, Show Case. 
Benjamin Blectric Mfg. Co. 


FLAT IRONS, Electric. 


Cutler-Hammer Mfg. Co. 

General Biectric Co. 

Manhattan Blectrical Supply Co. 
Western Blectric Co, 
Westinghouse Biec. & Mfg. Co. 


FLASHLIGHTS. 


American Every Rea Wks. of 
National Carbon Oo nf 


FLOOD LIGHTS. 
Crouse-Hinds Co 


General Blectric Co. 
Western Electric Oo. 


FLUXES, Soldering. 
, Alex, B 
“3 Mt. Ce. 


Mfg. Co. 
Manhattan Electrical Supply Co. 
Special Chemicals Co. 
Western Electric Co. 


FORGINGS. 


Allis-Chalmers Mfg. Co. 
—> Bridge Co. 
Smith & Hemenway Oo. 


FRACTIONAL HORSE 


POWER MOTORS. 


Domestic Electric Com f° 
Wisconsin Electric jo 


FRICTION, Tape and 
Cloths. 
Westinghouse Elec. & Mfg. Co. 


FURNACES, ELECTRIC. 
Detroit Furnace Co. 
Electric Furnace Co. 
, Pittsburgh Electric Furnace Corp. 


FUSES. 

Bussman Mfg. Co. 
Chicag Seas Mfg. Co. 
Condit Blectrical Mfg. Co. 
Daum, A. F. 
D. & W. Fuse Works of G. E. Co. 
Bconomy Fuse & Co, 
Federal" ign Spates tee 

le m ectric 
General Elec o 
— Manville, (9 


Monarch aS, Co. 
Pierce Fuse 


Westinghouse Blee. “& Mfg. Ga 
FUSES, {Racloned). 


Bussman % 

Chicago rare Mig. 00 

Condit Hlectrical Mfg. 

Killark Electric Mfg. eo 
Monarch Refillable Fuse Co. 
Westinghouse Elec. & Mfg. Co. 


FUSES, High Tension. 
Delta Star Blect. Co 
Westinghouse Bee. & nd Co. 


FUSE CLIPS. 


ae Ns 
Westinghouse. Elec. & ‘ute. Co. 


FUSE PLUGS. 
Anderson Mfg. Co., A. & J. M. 
Buseman Co. 


Daum, A. ¥ * “_ a 

General Blectrie Co. : 

Killark Mfg. Oo 

Western Blectric Co. 

Westinghouse Hlec. & Mfg. Co 
FUSE WIRE. 

Chicago Fuse Mite. Co. 

Condit Bilectrical Mfg. Oo. 

General 

Killark Ge. 

Western Electric Co, 

Westinghouse Blec. & Mfg. Co. 
GATES, Head. 


American Bridge Co. 
GEARS, Rawhide and 
. Composition. 


General BHiectric Co. 4 
Westinghouse Elec. & Mfg. Co. 





GEARS, Silent Chain 
Morse Chain Co. 


GENERATORS. 


Allis-Chalmers Mfg. Co. 
Crocker-Wheeler Co. 

Eck Dynamo & Motor Co. 
Electric Machinery Co. 

Electro Dynamic Co. 

General Electric Co. 

— Electric Co., Ft. Wayne 


*nlectric & Htg. Co. 
Western ‘ti lectric Co. 
Westinghouse Elec. & Mfg. Co 


GLASSWARE, Iluminat- 
ing. 
Western Electric Co. 


GLOBES, Arc Light (Out- 


er and Inner). 


General Electric Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co 


GRINDERS. 


Western Electric Co. 
Wisconsin Electric Co: 


GROUND CLAMP8 
Condit Electrical Mfg. Uo 
General Blectric Co. 
Hubbard & Co. 

Sherman Mfg. Co., H. B 
Thomas & Betts Co. 
Western Electric Co 


GUARDS, Inc. Lamp. 
Benjamin Electric Mfg. Co 
Flexible Steel Lacing Co. 

Hubbell. Inc., Harvey. 
McGill Mfg. Co. 


GUARDS, Inc. Lamp, 


Portable. 
McGill Mfg. Co. 


GUY CLAMPS. 


American Steel & Wire Uo 
Hubbard & Co. 
Western Electric Co. 


HANGERS, Conduit and 


Molding. 
Electrose Me Co. 
Western Blectric Co. 


HANGERS AND 


CLAMPS. 
Ostrander & Co., 
Standard fo al a Moebie Co. 
Thomas & Betts Co. 


HARDWARE Pole Line. 
Columbus Handle & Tool Co 
Ohio Brass Co. 


Smith 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


HEATERS, Electric. 
General Blectric Co. 
Western Electric Co. 
Westinghouse Hlec. & Mfg. Co. 
HEATERS, Industrial. 
Cutler-Hammer Mfg. Co 
Westinghouse Elec. & Mfg. Co. 


HEATERS, WATER. 
Aetna Electric Appliance Co. 
HEATING APPLI- 
ANCES. 


Cutler-Hammer Mfg. Co 
Westinghouse Elec. & Mfg. Co. 


HOISTS, Air. 
Nordberg Mfg. Co. 
HOISTS, Steam, Electric 


and Air. 
Nordberg Mfg. Co. 


HOISTING MACHIN- 


ERY, Electric Mine. 
Allis-Chalmers ~— Co. 
General Blectric 


HOUSEHOLD MOTORS. 
Domestic Electric Company. 


puer ~ a MACHIN- 


Allis-Chalmers Mfg. Co. 


INDUSTRIAL TRUCKS 


AND TRACTORS. 
Baker, R. & L., Co. 
Siwell-Parker Eleetric Co 
Mercury Mfg. Co. 


- 
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SAFETY 
~ SWITCHES | 


Follow the arrow. Install “Circle T” 
switches. 

Externally operated knife switches 
cannot be closed until cover is down. 




















All Sizes 


Box can be opened only when switch 
is in “off” position. “Circle T’ switches are cheaper 
than lawsuits and compensation claims. 


Send for literature 


‘THE TRUMBULL ELECTRIC MFG. CO. 
PLAINVILLE, CONN. 


New York, 114 Liberty St. Chicago, 40 S. Clinton St, 
San Francisco, 595 Mission St. Boston Philadelphia 1 


























. WE MANUFACTURE 


PEARL DISCS 
for FLUSH SWITCHES 


Write for SamplesYand_Prices 


LESSER BROTHERS and KURZ, Inc. 
58 Spring Street, NEW YORK, N. Y. 



























SAMSON SPOT CORD 





Spot it by the Spots 
For TROLLEYS and ARC LAMPS (Waterproofed)- 


Send for Samples SAMSON CORDAGE WORKS, Boston, Mass. 















































TRADE MARK 


HEMINGRAY 


REGISTERED. 
The Best for All Purposes 


Glass Insulators for 
Telephone, Telegraph, 
Railroad, Power 


Furnish steady, efficient and satisfac- 
tory service, cost little, last long and 
never vary in quality. Absolutely : 
moisture-proof. 





No. 71 H. V. 10,000 Volts 

Ask for Catalog 31 and Prices 
HEMINGRAY GLASS CO. MUNCIE, IND. 
Est. 1848 Inc. 1870 
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Rss, STANDARD 


Heat-Resisting Molded 
Insulation. Made by 
specialists exclusively 
devoted to solving your 
molding problems. 


Why not profit by our 
experience ? 


Illustrated catalog upon request 


GARFIELD MFG. CO. 


GARFIELD, 


NEW JERSEY 











i SA a 
‘em . 





varie ty 


\V VA UW? 


C-W MOTORS 


and generators are made in a large 


of types and sizes but in 
only ONE quality—C-W standard. 


Phone, Wire or Write Nearest Branch 
Office for Bulletins and Prices. 


Crocker-Wheeler Co., Ampere, New Jereey 


New York, Boston, Syracuse, Chicago, Cleveland, Birmingham, Pitts- 
burgh, Newark, New Haven, Philadelphia, Baltimore, San Francisco 











A type and size for every drive. 


THE COLONIAL FAN & MOTOR CO. 
Warren, Ohio 


COLONIAL 


The motor that bears this name can be relied 
upon. It is your assurance of dependable service. 


Send for bulletins. 











UNIFRAME MOTORS 


for heavy wear and lasting qualities. 
Built of the very best material by expert 
workmen. AC and D C types inter- 
changeable. 14 to 50 H. P. 


B. A.WESCHE ELECTRIC COMPANY 


CINCINNATI, OHIO 








section. 


fans. 





Emerson Fans 
Northwind Fans 


Large stocks now on hand with more 
than fifty jobbers, convenient to every 


Ask your wholesaler for prices and a 
season contract or write us for bulletins 
and the list of jobbers who sell these 





The Emerson Electric Mfg. Co. 


2032 Washington Ave. 
Eastern address 50 Church St., 


St. Louis, Mo. 
New York City 











INSTRUMENTS. 


Electric Controller & Mfg. Co. 
General Electric Co. 
my Electric Co., Ft. Wayne 


Jewell, * Blec. soe Co. 
Leeds & Northrup 

Manhattan Electrical. “supply a 
Norton Electrical Instrument (o 
Rawson Electrical Instrument Co. 
Roller-Smith. Co. 

Uehling Instrument Co. 

Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Instrument Co. 


INSULATING CE- 
MENTS. 


U. S. Rubber Co. 
Westinghouse Elec. & Mfg. Co. 


INSULATING MACHIN- 
ERY. 


Hubbell, Inc., Harvey. 
New England Butt Co. 


INSULATING MATE- 


RIAL. 
Westinghouse Elec. & Mfg. Co. 


INSULATING PAINTS 


AND COMPOUNDS. 
Chicago Mica Co. 
Electrical age — Co. 
eta ts 
McGill M oo 
Mica nenineee Co. 
Sherwin-Williams Co., The. 
Standard Paint Co. 
Standard Underground Cable Co. 
U. S. Rubber Co. 
Westinghouse Elec. & Mfg. Co. 


INSULATING PAPER 
Westinghouse Elec. & Mfg. Co. 


INSULATION, Fibre. 
American Vulcanized Fibre Co. 
Continental Fibre Co. 


INSULATION, Hard Rub- 
ber, Composition 


Molded, Etc. 
Belden Mfg. Co. 
Fibre 


Electrose Mfg. Co. 

Formica Insulation Co. 
Garfield Mfg. Co. 
Setnenationsl’ Insulating Corp. 
Shaw Insulator Co. 
Westinghouse Elec. & Mfg. Ce 


INSULATOR SUP- 


PORTS. 
Westinghouse Elec. & Mfg. Co. 


INSULATOR, BRUSH- 


HOLDER. 
Electrose Mfg. Co. 


INSULATORS. 
Blectrose Mfg. Co. 
Ohio Brass Co. 


INSULATORS, Arc Lamp. 
Anderson Mfg. Co., A. & J. M. 
Cutter Co., eorge. 

Electrose Mtg. Co. 
General Blectric Co. 
Shaw Insulator Co. 
Westinghouse Blec. & Mfg. Ce. 


INSULATORS, Glass. 
General Electric Co. 
Hemingray Glass Co. 

Western Electric Co. 
Westinghouse Blec. & Mfg. Ce. 


INSULATORS, High 


Voltage. 
Delta Star Blect. Co. 
Blectrica]l Engrs. Equipment Oe. 
Electrose Mfg. Co. 
Generai Electric Co. 
General Porcelain Co. 
Locke Ins. & Mfg. Co. 
Ohio Brass Co. 
Shaw Insulator Co. 
Thomas & Son Co., The R. 
Western Electric Co. 
Westinghouse Blec. & Mfg. Co. 


INSULATORS, LOW 
TENSION. 
Electrose Mfg. Co. 


INSULATORS, Third Rail 


Electrose Mfg. 
Ohio Brass — 


INSULATORS, Wood. 
Westinghouse Elec. & Mfg. Oe. 


INSURANCE. 
ne & Co., Lynton T. 
mployers Indemnity Corp. 
lities Indemnity Ex 
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IRONERS, CLOTHES 


(Motor Driven). 
Apex Appliance Co. 
Geyser Electric Co. 
Hurley Machine Co, 


IRON , 
tet Meng hy Tailors 


IRIDIO-PLATINUM. 
Baker & Co., Inc. 


IRON FENCING. 
Page Steel & Wire Co. 


ACKS, Pole-pulling. 
J Templeton, Kenke & Ce. 


JARS, Battery Glass). 


Hemingray Glass 


JOINTS, Cable. 
General Electric Co. 


JOINTS, Copper Bus. 
General Devices & Fittings €e 


JOINTS, Fixture Insulat- 
ing. 
Thome & Betts Co. 


KNOBS, INSULATING. 
Electrose Mfg. Co. 


LAMPS, Arc. 
dams-Bagnall Blect. > 
Anderson Mfg. eo 8 J. M. 


General Electric “ 
General Hlectric Co., Ft. Wayae 


Dept. 
Western Electric Co. 
Westinghouse Blec, & Mfg. Oe 


LAMPS, 3, Incandescent. 

Edison Work: 

n lectre cag 8 of Genéra} 
ran le M 
Hubbell, Inc., ; een 
National Lamp Works of oe. 
eral Electric Company, 
aes the following member 


American Electric Lamp Divi. 
Banner Electric Division. 
— Economy Lamp Divi. 


Brilliant Electric Division. ° 
ryan-Marsh Hlectric Divisioa. 
fone Blectrie Division, 
poe — Division. 
olumbia candescent Lam 
Division. , z 
— Blectrie Lamp Di- 


on 
— Miniature Lamp Divi- 


Flux Miniature Lamp Division 
oo, Incandescent > Lem 


General “Pacandescent Lamp Bi- 
Monarch Incandesceat Lamp 
iseader 's Blectric ‘ 

‘under Di 
Packard Lamp De 
Peerless Lamp Division, 
— R Division. 


Standard Blectric Division. 
Sterling Blectric Lamp "piv 


sion. 

Sunbea 

— oll Incandescent Lamp 
Western Blectric Oo. 
Westinghouse Lamp Ce. 
Whitelite Blectric Oo. 

LAMPS, Vapor. and Vace- 

uum Tube 


Cooper-Hewitt Blectric Oe. 
General Bilectric Co. 


LANTERNS. 

Federal Sign System {moctite). 
Manhattan Electrical Supply Oe 
aaa ce Sa shed 
senna ailectrio, a 
LIGHTING FIXTURES, 

Industrial. ; 
Benjamin Blectric Mfg. Co. 


LIGHTING PLANTS. 
Crocker-Wheeler Oo. 
General Blectrie Go. 
Western Electric Co. 
Westinghouse Dlee. & Mfg. Oe. 


Bio aoe ARREST- 


Anderson Mfg. Co., A. & J. M. 
Delta Star Blect. "Co. 


Westinghouse Blec, & Mfg. @e. 
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LIGHTS, Stage. 
General Hlectric Ce. 


LINE MATERIALS. 
Anderson Mfg. Co., 4. & J. M 
General Electric Ce. 

Hubbard & Ce 

Qhto Brass Ce. 

Schweitzer & Conrad, Inc. 
Shaw Insuiator Co. 

Western Efectric 
Westinghouse Blec. 


LISTS, Mailing. 
Ross-Gould List & Letter Co. 


LOCK WASHERS. 
Smith & Hemenway Co. 


LOCOMOTIVES, Electric. 


General Electric Co. 
Westinghouse Elec & Mfg. Co. 


LUBRICANTS. 


Dixon Crucible Co., Jos. 
Keystone Lubricating Co. 
Texas 


LUGS. 


Chicago Fuse .Afg, Co. 
Condit Electrical Mfg. Co. 
Blectrical Engrs. Eatipment Co. 
General Blectric Co. 

Sherman Mfg. Co., H. B. 
Trumbull BDlectric Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 


MACHINERY GUARDS, 
Perforated. 
Erdle Perforating Co. 


MACHINERY, Special. 
Nordberg Mfg. Co. 


MACHINERY, REBUILT 


Baker, R. L. 

Boustead Dlectric & Mfg. Co. 

Ohattanooga Armature Works. 

Duquesne Electric & Mfg. Co. 

Glectric Machy. Equip Co. 

Gregory Electric €o. 

Harris. Bros. Co. P 

Klein & Co., Nathan. 

MacGovern & Co., Ine. 

Se Electric & Mfg. 
0. 

Power Equipment Co. 

Sorgel Electric Co. 


MAGNETIC SWITCH 
CONTROLLERS. 


Outler-Hammer Mfg. Co. 
Blectric Controller rs Mfg. Co. 
General Electric 

Sundh Blectric Co. 

Westinghouse Blec. & Mfg. Co. 


MAGNETOS, MAGNETO 
GENERATORS AND 
BELLS 


Manhattan Blectrical Supply Co. 
Western Electric Co, 


MAGNETOS, Ignition. 
General Blectric Co. 
Manhattan Blectrical Supply Co. 
Shaw Insulator Co. 


MAGNETS, Electro. 

Acme Wire Co. 

Cutler-Hammer a: oe 

Electric Controller Mfg. Co. 
General Blectric Co. 

Manhattan Electrical Supply‘ Co. 
Western Blectric Co. : 
Westinghouse Blee. & Mfg. Co. 


MAGNETS, Lifting. 
Cutler- Hammer Mfg. Co. 
Blectrie Controller & Mfg. Co. 
Western Blectric Co. 


MAGNETS, Permanent. 
Western Electric Co.’ 


MANGANIN. 
Baker & Co., Ine. 


MARBLE. 
Davis Slate & Mfg. 
Westinghouse lee. I "Mfg. Co. 


MARINE FIXTURES. 
Benjamin Elec. Mfg. Co. 
General BDlectric Co. 


MAST ARMS. 
Benjamin Blec. Mfg. Co. 
Beeey Blectric Mts. Co. 


Georg: 
Genera Electric rN. Ft. Wayne 


Co. 
& Mfg. Co. 


MEASURING MA- 


CHINES (For Wire). 


New England Butt Co. 


METAL CUTTERS. 
Kech & Co., Paul W..-: 


METAL STAMPINGS . 
Benjamin Electric Mfg. Co. 
Erdle Perforating Co. 
McDowell Mfg. 

Patton-Mac Caper Co. 
* Toledo Metal Products Co. 


METERS, Gas and Air 
Cutler-Hammer Mfg. Co. 


METERS, Recording. 
Genera] Blectric Co. 
Norton Elec. Instrument Co. 
Weston Elec. Instrument Co. 
Westinghouse Blec. & Mfg. (o 


METERS, Watthour. 
Duncan Electric Mfg. Co. 
General Blectric Co. 
Westinghouse Elec. & Mfg. Co. 


MICA. 
Chicago Mica Co. 
Ford Mica Company. 
Mica Insulator Co. 
Westinghouse Elec. & Mfg. Co. 


MINING MACHINERY 


(Motor Driven). 
Allis-Chalmers Mfg. Co. 
General Blectric Co. 
Westinghouse Elec. & Mfg. Co. 


MOLDED INSULATION 
Cutler-Hammer Mfg. Co. 
Hlectrose Mfg, Co. 

Garfield Mfg. Co. 
Shaw Insulator Co. s 
Westinghouse Elec. & Mfg. Co. 


MOLDING. 
National Metal Molding Co. 
Trumbull Electric Mfg. Co. 


MOTION PICTURE 
EQUIPMENT. 


Chicago Cinema Equipment Co. 


MOTORS AND DYNA- 
MOS 


Allis-Chalmers Mfg. Co. 
Century Electric Co. 
Colonial Fan & Motor Co. 
Crocker-Wheeler Co. 
Domestic Electric Co. 

Eck Dynamo & Motor Co. 
Blectric Machinery Co. 
Emerson Electric Mfg. Co. 
General Electric Co. 
— Electric Co., Ft. 


Dept. 

Ideal Elect. & Mfg. Co. 
Mechanical Appliance Co. 
ess Blectric Co. 

Robbins & Myers Ce. 

Roth Bros. & Co. 

St. Louis Elect. Works. 
Triumph Electric Co. 

Wesche Blectric Co., B. A. 
Western Blectric Oo. 
Westinghouse Elec. & Mfg ‘0. 
Wisconsin Electric Co. 


OHMMETERS. 
Weston Electrical Instrument Oe. 


OZONIZERS. 
General Electric Co. 


PACKING (Steam). 


New York Insulated Wire Co. 
U. &. Rubber Co 


PAINTS, Preservative. 
Sherwin-Williams Co. 
U. &. Rubber Co. 


PAPER, Insulating Paper 


Fuller Board, Press 


Board. 
wu. 8. Rubber Co. 
Westinghouse Elec. & Mfg. Co. 


PANEL BOARDS. 


Benjamin Blec. Mfg. Co. 
@undh Electric Co. 


PASTE, Soldering. 
Burnley Rattery & Mfg. Co. 
Special Chemicals Oe. 
Westinghouse Elec. & Mfg.- Co. 


PATENT SOLICITORS. 
Duvall, Edw. S. 
Greenewald, B. L. 


Wayne 


Siggers, BE. G 
PHOTOMETERS, 

Testing. 
Leeds & Northrup Co. 


a 


Lamp 





STEADY SERVICE 


With practically no stops for. repairs, 
»ROTHMOTORS are performing _ their 
duties consistently and continuously in hun- 
dreds of America’s industrial plants. For 
polishing, for grinding and for many other 
purposes ROTHMOTORS have had no su- 
pericrs during their 28 years of daily work. 


For Electric Polishing 










































Still more interesting 
facts will be sent you 
on _Teceipt of your 
request. 





ROTH BROS. & CO. 
1404 W. Adams St., Chicago 








ODERNIZED JNSULATORS 


rn 


Time is the Test 


The Ohio Brass Company 
MANSFIELD, OHIO 


















FANS — MOTORS— GENERATORS 


Write nearest representative for prices and oe 
tatives New York—0O. 0. Hall, i W. 35th St. Philad 
—Walter L. Veit, The Bourse Bag 
Electri 0., 


© Electric Appliance Co. &t. ‘ » 917 Pine 8t. 
Francisoo—The Garland Affolter Co. Los e Garland 
Affolter Co. Seattle—The Garland Affolter Oo. ‘ q 


Hoffman. 280 Oarolina St. Dallas—Dlectric Appliance Co. 


@fice—00 West St., New York. 
PEERLESS ELECTRIC CO. ep Warren, Ohlo 





















WE MANUFACTURE 
ALTERNATORS AND 
SYNCHRONOUS MOTORS 


@ ALL TYPES @ 
Electric Machinery Cornpany 


Minneapolis 




















Science Endorses 
Every Feature of 


ECK DYNAMOS 


Motors up to 40 H. P. 
Generators to 33 KW. 
Send for Bulletins Nos. 1100 and 1200 


ECK DYNAMO & MOTOR CO. 
ke Belleville, N. J. 







































A Ball-Bearing Motor 


There is no A. C. Motor that goes out of our 
shop which is not equipped with Ball-Bearings. 


You can ee: eoinnoes Septehe service 
from any St. They are furnished in 
Three-phase, rues ‘and Split Single-phase 
Squirrel Cage Induction type. Poly-phase can be 
had in twelve sizes—from one-half to twenty H. P. 
Single-phase in ten sizes—from one-eighth to two 
H. P. A moderate-priced motor that gives constant, 
.dependable power, insuring economy of operation. 

* To get the best A. C. Motor to meet your power 
problem, get a St, Louis Motor. Send for our 
Catalog, which gives specifications. 


St. Louis Electrical Works 


4060 Forest Park Boulevard, 
ST. LOUIS, MO. =e 
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Approved material 
and expert work- 
manship insure 
perfect insulation. 


Bull Dog Assem- 
bled Split Knobs 
hold and hold 
surely. They are 
placed easily and 
do. away with 
hunting for de- 
tached parts which 
often cause delay. 





The placing of the 
central bushing on 
Made and sold under the cap instead of 
license, U. S. patent the base, places it 
enriches in a class by itself. 


ILLINOIS ELECTRIC 
PORCELAIN CO. 


MACOMB, ILL. 








High Tension Wire 


Remember that the conductivity of:a broken 
wire is zero. Copperweld High Tension Wire 
combines the durability of copper with the 
strength of steel. Write for catalogue No. 23. 


COPPER CLAD ey STEEL COMPANY 





A Copper Con- oF rice AND WORKS: RANKIN, PA WESTERN SALES REPRESENTATIVES 
ductor with the NEW YORK CITY OFFICE: 30 CHURCH ST. STEEL SALES CORPORATION, CHICAGO,ILL 
Strength of Steel 











ELECTRICAL CONDUITS © 


AND FITTINGS 


—— WRITE FOR BULLETINS —— 


National Metal Molding ©. 


| PITTSB URG 














Shaw Insulator Company 
Designers—Engineers—Manufacturers 


*‘SHAWLAC AND CONDENSITE’’ 


MOULDED INSULATION 


AND 


LIGHTNING PROTECTIVE 
EQUIPMENT 


5and7 Kirk Place. NEWARK, N. J. 











sire galas STAND- 


Blectrical Testing Laboratories. 


PIGTAILS AND FLEXI- 
BLE LEADS. 


Belden Mfg. Co. 
Rome Wire Co. 


PINS AND BRACKETS, 
Wood. 


American Line Materials Co. 
Blectrical Engrs. Equipment -Ce. 
Ohio Brass Co. 

Western Electric Co. 


PINS, INSULATOR. 
ectrose Mfg, Co. 


PLATFORMS, (Pole 


Mfg. Co. 
Western Blectric Co. 


PLATINUM. 
American Platinum Works. 
Baker & Co., Inc. 


PLIERS, Wire Cutting. 
Klein & Sons, Mathias. 
Western Electric Co. 


PLUGS AND RECEPTA- 


_CLES, Flus 
Ajax Blectric Specialty Oo. 
Benjamin Electric Mfg. Co. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
ot & Hegeman Mfg. Co. 


Inc. 
Trambull Hlectric Mfg. Co. 
Western Electric Co. 


PLUGS AND RECEPTA- 


CLES, Stage. 
Condit Electrical Mfg. Co. 
General Electric Co. 
Hubbell, Inc., Harv 
Manhattan Electrical "nepaty Co. 
Western Electric Co. 


POLE HOLE DIGGERS. 
International Barth Boring Ma- 
ehine Co. 


POLES, Concrete. . 
American Steel & Wire Oo. 


POLES, Steel. 
American Bridge Co. 
Archbold-Brady Co. 
Bates Expanded Steel “Truss oe. 
Milliken Bros. Mfg. Co. 


POLES, Treated. - 
Bell Lumber Co. 
Lindsley Bros. Co. 
National Pole Co. 
Naugle Pole & Tie Co. 
Page & Hill Co. 
Partridge Lumber Co., T. M. 
Valentine-Clark Co., e. 
Western Electric Co. 


POLES, Wood. 
Bell ta es-Lindsley Mfg. Oo. 


uluth Log Co. 
Gilbert, Willis H. 
Humbird Lumber Co. 
Lindsley Bros. Co. 
National Pole Co. 
Naugle Pole & Tie Co 
Northern White Cedar Ass’s. 
Page & Hill Co. 
Partridge Lumber Co., T. M. 
Torrey Cedar Co. 
Valentine-Clark Co. 
Western Electric Co. 
Western Red Cedar Ass’n. 


POLE STEPS. 
American Steel & Wire Co. 
Anderson Mfg. Co., A. & J. M. 
Cutter er 3 George. 
Hubbard Co. 
Oshkosh Mig. Co. 
Western Blectric Co. 


aa Special 


Ss. 
Cook — Go. 
Findlay Blectric tee Co. 
General Porcelain 
Illinois Blectric Peretéta Ca. 


ce Co. 
Westinghouse Elec. & Mfg. Ce. 


Vol. 76—No. 26. 


PORCELAIN, Standard 
Cook Pottery Co. 
General Electric Co. 
General Porcelain 
Locke "Ingulator Mfg. = om 


Westinghouse Elec. ‘& Mfg. Ge 


PORTABLES, Electric. 
‘Reading Lamps. 
Faries Mfg. Co. 


POSTS, Lamp. 
Cutter Co., George. 


POTENTIOMETERS. 
Leeds & Northrup Co. 


POTHEADS AND 
SLEEVES. 
Brady Blectric Mfg. Go. 
Gecnt mec omt 
Okonite Co., The. 
Standard Underground Cable Ge. 
POWER HOUSE S5PE- 
CIALTIES. 


Electrical Engrs. Equipment Ge. 


PRODUCERS, Gas. 
Allis-Chalmers Mfg. Co. 
Westinghouse Hlect. & Mfg. Co. 


PRESERVATIVES. 
Barrett Company, The, 
PROJECTORS, Electric 
(Search vr 
General Blectric 
9 Electric ox: Ft. Wayne 
Western Electric Oe, 


PULLEYS, Arc Lamp. 


Cutter Co.; Georg 
= Blectrie < Os., Ft. Wayne 
ept 


PULVERIZED COAL 
EQUIPMENT. 
Fuller-Lehigh Co. 


PUMPS, Centrifugal. 


Allis-Chalmers Mfg. Co. 
Dayton-Dowd Co. 


PUMPS, Vacuum. 
Wheeler Condenser & BEng. €e 


PUMPS, Water. 
Allis-Chalmers Mfg. Co. 


PUSH BUTTONS. 


Benjamin Blectric Mfg. Sn 
Cutler-Hammer —_ 

EBlectrose Mfg. 

Manhattan Electrical Supply Oe. 
Western Electric Co. 


PYROMETERS, Electric. 
Leeds & Northrup Ce. 


RACKS AND RINGS, 


Telephone Distributing. 
Hubbard 
Western “Hectic Co. 


RADIATORS. 
Cutler-Hammer Mfg. Coe. 
General Electric Co. 


RAIL BONDS. 
American Steel & Wire Oo. 
Anaconda Copper 7g age 
Condit Blectrical Mfg ; 
Copper Clad Steel Co. 
ps ag Electric Co. 
Ohio Brass Co. 
Western” ‘Tlectric Co. 


RAIL JOINTS. | 
Western Electric Co. ; ts 


RAILWAY SPECIAL- 
TIES, Electric. 
Anderson Mfg. Co., A. & J. M. 
General El ic Ce. 
Ohio Brass Co. : 
Western Electric Co. 
Westinghouse Blec. & Mfg. Oe 


RANGES, Ei Electric. 
ectric Appliance 


Pencrenitreatinwgy 
Dentanee Blectric Mtg. 

ral Electric’ Cone h 

Pass & Séymour, Inc. 
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RECEPTACLES, Weath- 
erproof. 


Benjamin Electric Mfg. Co. 
General Electric Co 

dart & Hegeman Mfg. Co. 
Hubbell, Inc., Harvey. 

Pass & Seymour, Inc. 


RECTIFIERS. 
General Electric Co. 
Westinghouse Elec. & Mfg. Co. 
RECTIFIERS, MER- 
CURY. 
Cooper-Hewitt Blectric Co. 


REELS, Wire. 

Klein & Son, — 

Oshkosh Mfg. Co. 
REFLECTORS, Glass and 


Steel. 
(See Shades.) 


REFRIGERATING MA- 


CHINERY. 
Triumph Ice Machine Co. 


REGULATORS, Incandes- 
cent Lam 
anylite Electric Co. 


RELAYS. 
Condit Electrical Mfg. Co. 
General Blectric Oo. 
Westinghouse Elec. & Mfg. Co. 


REPAIRS. 
Boustead Blectric & Mfg. Co. 
Commonwealth ison Co. 
General Electric Co. 
Olson-Boettger Blec. & Mfg. Co. 
Wesiaghtise ae” 


lec. & Mfg. Co. 


RESISTANCE, Banks and 
Units. 

Cutler-Hammer Mfg. F nad 
Dixon cible Co., 
Blectric Controller Py Mite. Co. 
General Blectric 
Western Electric oe 
Westinghouse Hlec. & Mfg. Co. 


RESISTANCE WIRE & 


RIBBON. 
American Steel & Wire Ce. 
Belden Mfg. Co. 


Philadelphia Ins, Wire Co. 


REVERSING CONTROL- 
ire: FOR CRANES, 


Cutler-Hammer Mfg. Co 


ie Co. 
Westinghouse Elec. & Mfg. Co. 


RHEOSTATS. 
Allis-Chalmers Mfg. Co. 
Cutler-Hammer Mfg. Co: 
Erdle Perforating 
Blectrie Controller ra Mfg. Co. 
General Electric 
General Electric Co., Ft. Wayne 


Dept. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


RODS. 
Anaconda Copper Mining Co. 
Copper Clad Steel Co. 
Page Steel & Wire Co. 
hoohester Washing Mach. — 
Roebling’s Sons Co., John A. 


RUNWAYS, CRANE. 
American Bridge Co. 


SAWS, METAL. 
Atkins & Co., E. ©. 


SCREW, HOLES. 
Stine Screw Holes Co. 


SEWING MACHINE 
MOTORS. 


Western gee Co. 
Wisconsin Electric Co. 


SHADE HOLDERS. 
Electric Mfg. Ce. 
Electric Co. 
bell, Inc., Harvey. 
& , Inc. 
estern Electric Co. 
SHADES, Glass. 
Beardslee Chandelier Co. 


SHADES, Metallic. 
Adams-Bagnall Blectrie Co. 


Ontier Oo., George. 





Erdle Perforating Co. 

Faries Mfg. Co. 

Hubbell, Inc., Harvey. 

Ivanhoe-Regent Works of Gea 
eral Electric Co. 

National Copper Works. 

Ostrander & Co., W. R. 

SHEDS, COLD S&STOR- 

AGE. 


American Bridge Co. 


SHEDS, TRAIN. 
American Bridge Co. 


SHEETS, Iron and Stee! 
American Sheet & Tin Plate Oo 


SIGNALS, Industrial Aud- 
ible. 
Benjamin Electric Mfg. Co. 
Federal Sign System (Blectric) 
SIGNS, Eleetric. 
Federal Sign System (Electric) 


SILENT CHAIN 
DRIVES. 
Federal Sign System (Blectric). 
Morse Chain Co. 


SIRENS. 
Federal Sign System (Blectric) 


SLATE. 
Davis Slute & Mfg. Co 
Westinghouse Blec. & Mfg. Co. 


SLEEVES, Paper. 
Standard Underground Cable Co. 


SLEEVINGS. 
Belden Mfg. ne 
——— Mica 
tandard Wosicoeaie Cable Co 


SMALL MOTORS. 
Domestic Electric Company. 


BOCKETS pen RECEP- 


TACL 
Ajax Electric Specialty Co. 
Benjamin Electric Mfg. Co. 
Cutler-Hammer Mfg. 
Federal Sign System (Blectric). 
General Hlectric Co. 
Hubbell, Inc., Harvey. 
Ostrander & Co., W. R. 
Pass & Seymour, Inc. 
Peru Electric Co. 
Trumbull Electric Mfg. Oo. 
Western Blectric Co. 
Westinghouse Elec. & Mfg. Co 


SOCKETS, Locking. 


Cutler-Hammer Mfg. Co. 
General Electric Co. 
Pass & Seymour, Inc. 


SOLDERING FLUX 
Westinghouse Elec. & Mfg. Co. 
SOLDERING IRONS. 


Manhattan Electrical Supply Co. 
Western Blectric Co. 
Westinghouse Elec. & Mfg. Co. 


SOLDERLESS CONNEC- 
TORS. 


Dossert & Co. 

Frankel Connector Co. 

Westinghouse Elec. & Mts. Co 
SPINNINGS. 


Faries Mfg. Co. 


SPLICING COM- 
POUNDS. 
Westinghouse Blec. & Mfg. Co. 
SPRINGS. 


American Platinum Works. 
American Steel & Wire Co. 
Manross & Sons, F. N. 


BPROCKET WHEELS. 
Morse Chain Co. 


STACKS. 
American Bridge Co. 


STAGE LIGHTING AP- 
PARATUS. : 


Anderson . Co, A & 3M 
Sundh El ic Co. 
STAMPS Steam. 
Nordberg Mfg, Co 


STANDARD CELLS. 
Leeds & Northrup Co. 
Weston Electrical Instrument Co. 


' STATIONS, Coaling. 


American Bridge Co. 
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E ELECTRICAL SLATE & MARBLE _{ aie 
Our ‘‘Fair-List’’ No. 


Gives Prices and Shipping Weight» 
PER SLAB 


DAVIS SLATE & MANUFACTURING CO. 


Largest American and Exclusive Canadien 
lectrical Slate and Marble Producers 


131 Shaftesbury Avenue 
Terente, Canads 


610-618 East 46th Stree! 
Chicage, Il. 


D 


Dealers, Contractors— 
Here’s Opportunity 


Seize the chance to profit by the keen rivalry 
among showmen. They’re always anxious to 
lead in up-to-date and striking apparatus. You 
can cash on this competition by handling our 
line: 

Stage Effects—Aisle Lights—Music Stands— 
Orchestra Chairs—Nitrogen and Arc Spot Lights. 

Interesting data free—write for it. 


CHICAGO CINEMA EQUIPMENT CoO. 
Makers and Dealers 
820 and 22 So. Tripp Ave. 


Five Factories 








CHICAGO 








JOHN G. ALDRICH, Pres. J. F. BLAUVELT, Agt. RUSSELL W. KNIGHT, Treas. 


New England Butt Company 


MANUFACTURERS OF 


Machinery forinsulating ElectricalWires 


Braiding, Taping, Winding, Twining, Cabling 
Stranding, Polishing and Measuring 
' Machines 


CABLE COVERING BRAIDERS FINE CASTINGS A SPECIALTY 








304 Pearl Street, Providence, R.1., U.S.A. 











“Clifton” Rigid Conduit 





Takes the Lead 


Carefully selected steel pipe, thoroughly cleaned of 

burrs, scales, etc. Flexible, rust-proof enamel. Examined 

4 — under supervision of Underwriters’ Labora- 
ries, Inc. 


Clifton Manufacturing Co., Boston, Mass. 
Warehouses: Boston, New York City, Buffalo, Chicago 
Friction Tape Splicing Compound Armature Tape g 
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Americore 


RUBBER COVERED WIRE 


FOR INTERIOR WIRING 
HIGHEST STANDARD OF EXCELLENCE 
Send for descriptive book 


American Steel & Wire 


Chicago—New York Company 








RAVEN 


Rubber Covered Wires 


CHICAGO 





GET YOUR COPY OF NEW 
PRICE LIST 26-R 


New York Insulated Wire Co. 


NEW YORK CITY 


Agencies and Branches 
BOSTON SAN FRANCISCO 








American Conduit Company 


Manufacturers of 


Homogeneous Fibre Conduit for 
Underground Electric Systems. 


General Sales Office: : 
103 Park Ave. at 4ist St. eee ee 
New York City 330 Monadnock Block 


Factory: Fulton, N. Y. 
Sole Distributors in U. S. 
Western Electric Company 


Offices in All Principal Cities 











CLASSIFIED INDEX OF ELECTRICAL REVIEW. 
Vol. LXXVI. -No. 25. 


Developments of National Water-Power Resources— 
i a | Re ee Sa oe ea Pe ren gt 1009 

Importance of Short-Circuit Ratio in Synchronous 
Motors.—By Theo: BGOMOW oi os 3 6 secs Se cecececsecss 1015 

Limitations of High Vacuum in Actual Practice.—By 


Pas TPB BOM IG 50.8 55 0 ass RE ee Wh ps6 4 RAE 80.0 :0'h Gs BAW Ors 1019 
Lubrication as Applied to Power-Plant ‘Gperation. —By 

Ree. GUNN a 8, ot Geewe So ss 0 os KEoe ceo meu eee 1021 
Research Problems in Electrical Engineering.—By 

Prof. VisGinsie Breet. os ced Fawics <0 5 0 000 svcc'ces 1025 
Removing Boiler and Stack Soot With a Steam Jet.— 

By Sat Fe I: io dec Sd ein 2 ois 950s 040.04 wip d's 60's 1027 
Depreciation Rates for Public Service Properties ..... 1028 
Lightning Arrester Employes Oxide Film ............ 1029 


Utilities and the Public Have Community of Interests .1033 


Arrange Pacific Coast, A. I. E. E., Meeting Program. .1033 


Underwriters’ Council Discusses Safety First Idea ....1034 


Will Discuss Many Subjects at A. I. E. E. Convention.1034 


Illuminating Engineers to Have Larger Influence me 
Custemer Ownership Plan Meets Favor of Banker.. aren 
103 


City Must Pay. Established Rates for Service ........ 








STATIONS, Elevated 
Ramway. 
American Bridge Co. 


STEEL, Structural and 
Tool. 
American Bridge Co. 


STERILIZERS, Instru- 
ment. 


Cutler-Hammer Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 


STOKERS, Mechanical. 


Babcock & Wilcox Co. 
Riley Stoker Co., Sanford. 
Westinghouse Machine Co. 


STOVES, Electric. 


Edison Elec. Appliance Co., Imc. 
General Blectric 

Manhattan Electrical atte Go Ge. 
Westinghouse Elec. 


STRAIN INSULATORS. 
Anderson Mfg. Co., Albert & 


Electrose Mfg. Co. 
General Electric Co. 
Ohio Brass Co. 


STREET LIGHTING 
FIXTURES, Incandes- 
cent. 


Benjamin Electric Mfg. Co. 
Brady Bleetric a Co. 

Cutter Co., 

General Biectric: Co. 

General Blectric Co., Ft. Wayne 


Dept. 
Pittsburgh Transformer Co. 


SUB-STATIONS, Out- 
door. 


Delta Star Elect. 

Electrical Engrs. oolinment Co. 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. Co. 


SUPPLIES, Electrical. 


Benjamin Electric Mfg. Ce. 
Commonwealth Edison Co. 
Manhattan Electrical Supply Co. 
Western Electric Co. 


SWITCHBOARDS 
(Switchboards and 
Panel Boards). 


Allis-Chalmers Mfg. Co. 

Condit Electrical Mfg. Co. 
Blectric Controller & Mfg. Oo. 
Electrical Testing Laboratories. 
General Blectric Co. 

General Blectric Co., Ft. Wayne 


Dept. 
Sundh Electric Ce. 
Trumbull Blectric Mfg. Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 


SWITCHBOARD SLATE. 


Davis Slate & Mfg. Co. 
Westinghouse Elec. & Mfg. Co. 


SWITCHBOARDS. 
Theater. 


Electrical Testing Laboratories. 
Trumbull Electric Mfg. Ce. 


SWITCHES. 


Arrow Electric Co. 
Allis-Chalmers a: Co. 
Anderson Mfg. A. & J. M. 
Benjamin Tloctrie "Mfg. Co. 
Columbia Metal Box Co. 
Condit Electrical Mfg. Co. 
Crocker-Wheeler Co. 
Cutler-Hammer Mfg. Co. 
Delta Star Elect. Co. 
Electric Controller & Mfg. Co. 
Elect. Engineers Equipment Ce. 
ee gy ag Electric Co. 

rt & Hegeman te ag 
Hubbell, Inc., Harv 
Manhattan Biectrical "Supply Co. 
Ostrander & Co., W. 
Schweitzer & Conrad, » 
Square D Co. 
Sundh Electric Co. 
Trumbull Electric Mfg. Co. 
Western Hlectric 
Westinghouse Elec. & Mfg. Co. 


SWITCHES (Oil). 


Condit Electrical Mfg. ‘Co. 
Westinghouse Elec. & Mfg, Co. 


SWITCHES, Remote Con- 
trol. 
Condit Blectrical Mfg. Ca. 
General Devices & Fitting Co. 
feuth Bend Current. Contro! Co. 
Westinghouse Elec. & Mfg. Co. 
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SWITCHES, Time. 
Anderson Mfg. Co., A. & J. mw 
Hartford Time Switch Co. 


SYNCHROSCOPES. 
Weston Blectrical Instrumert Ge. 


TANKS, Oil Storage. 
American Bridge Co. 


TANKS, Water. ’ 


American Bridge Co 


TAPE, Insulating. 
American Electrical Works. 
Belden Mfg. Co. 


Chicago Mica Co. : 


General Blectrie Co.” 
Mica Insula 


Co. 
Standard Underground Cab 
U.. 8. Rubber Co. <ul 
Western Electric Ce. 
Westinghouse Elec. & Mts. es. 


TAPS, Current. 
Hubbell, Inc., Harvey. 
Koch & Co., Paul W. 


TELEPHONE PARTS, 


MOLDED. 
Electrose Mfg, Co. 


TELEPHONES AND 
SWITCHBOARDS. 


Manhattan Electrical ly Oe 
Western Electric Co. sseanad 


bee ny LABORATO. 


IES. 
ae Testing Laborateries 


eC. 
Illinois Testing Laboratories. 
Underwriters’ Laboratories. 


THERMOMETERS, 


Electric. 
Leeds & Northrup Ce. 


TIES, Pressed Steel. 
American Bridge Ce. 


TIES, Wood. 
Bell Lumber Co. 
Naugle Pole & Tie Co. 


TOGGLE BOLTS. 
Cutter Co., George. 
Westinghouse Elec. Pa Mfg. Co. 
Wrigley Co., 


TOOLS, Cable Pulling 
American Steel & Wire Co. 
Bush Electric Co. 

General Blectric Ce. 
Hubbard & Co. 
Safety Ins. Wire & Cable. Ge. 


TOOLS, Commutater Tre 


ing. 

General Electric Co. 

General Electric Co., Ft. Wayne 
Dept. 


TOOLS, Linemen’s. 
Bush Electric Co. 
Hubbard & Co. 
Klein & Sons, Mathias, 
Linemen Protector Co. 
Oshkosh Mfg. Co. 
Schweitzer % Conrad, Inc. 
Smith & Hemenway Co., Ime. 
Western Electric Co. 


TOOLS, Portable Electric 
Polishers, Buffers 
Drills, Grinders, Ham- 
mers. 

Emerson Electric outs: Co. 


General Electric 
sy Electric Co., Ft. Wayse 


Robina & Myers Co 
Western Electric Co. 
Wisconsin Electric Co. 


TORCHES AND FUR. 
NACES, Gasoline. 

McGill Mfg. 

TOWERS, Electric ‘Trans- 


mission. 
Amert Bridge Co 
‘Archbold. Brady Co. 
Milliken Bros. Mite. Co 
Westinghouse Elec. & “Mfg. Co. 


TOWERS, Steel Transmis- 


s10n. 
American Bridge Co. 
Archbold-Brady F Oo. 
Milliken Bros. "Mite. Co. 


bhai LP ae NOVEL-~ 


ei, 


TI 
Manhattan Blectrical Supply Oe. 
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TRACTORS these 


Electric). 
Baker, R. & L. Co. 
Blwell-Parker Hlectric Co. 
Mercury Mfg. Co. 


TRANSFORMERS. 

Adams-Bagnall Blec. Co. 
-Chalmers . Co. 

Condit Hiectrical ‘g. Co. 
Buncan Blectric Mfg. Co. 
Raterpeies Eleetric Co. 
General Blectric Co. 
General Blectric Co., Ft. Wayne 


Dept. 
Kuhlman Blectric Co. 
Manhattan Blectrical Supply Ce. 
Moloney — ie Co. 
Pi Trensineneer Co. 
Western Mlectrie Co. 
Westinghouse Elec. & Mfg. Ce. 


TRANSFORMERS (Bell 


Ringing). 
Killark Blectric Mfg. Co. 
General Bleetric Co. 
Therdarson Electric Mfg. Ce 
Westinghouse Blec. & Mfg. Co. 


TRANSMISSION MA- 


CHINERY. 
Allis-Chalmers Mfg. Co. 
Link-Belt Co. 

Morse Chain Co. 


TRANSMISSION MA- 
TERIAL. 


Gene Blectriec Co. 
Link-Belt Co. 


TREE INSULATORS. 
Anderson Mfg. Co., A. & J 


TROLLEY wel. 
General Electric Co. 


TROLLEYS and CHAIRS. 
Oshkosh Mfg. 


TROLLEY MATERIALS, 


Electric. 
Ohic Brass Co. 
Westinghouse Elec. & Mfg. Co. 


TRUCKS, ELECTRIC, 


A'UTOMOBILE. 
Steinmetz Electric Motor Car Co. 


TRUCKS and TRAC- 


TORS, Industrial. 
Baker 8. & L. Co. 
Blweli-Parker Dlectric Co. 
Mereury Mfg. Co. 


TRUSSES, Roof. 
American Bridge Co. 


TUBES, INSULATING. 
Electrose Mfg, Co. 


TUBING, Condenser. 
Wheeler Condenser & Eng. Co 


TURBINE GOVERNORS. 
Allis-Chalmers 5 
General Electric 
Westinghouse Blec.e& Mfg. Ce. 


TURBINES, Hydraulic. 
Allis- Chalmers. Mfg 
Smith Co., 8S. lng 
Wellman: Seaver- -Morgan Co. 


TURBINES, Steam. 

Allis- Chalmers’ Mfg. Co. - 
Cramp and Sons. 

De Laval Steam Turbine Co. 
Kerr Turbine Co. 
Moore Steam Turbine Co. 
I. x orris Dept. of Wm. 
Cramp & Sons. 


TURNBUCKEES. 
Electrose Mfg, Co. 


VACUUM CLEANERS. 
x Electrical Dist. Co. 
Federal Sign ‘System (ilestei 

ign System ectric). 
Hurley Machine Co. 
Landers, Frary & Clark. 
Western Electric Co. 


VARNISH, Insulating. 
Chicago Mica Co. 
General Electric Co. 
Sherwin-Williams Co. 
Standard Paint Co. 
Standard Underground Cable Co. 
U. S. Rubber Co. 
Westinghouse Blec. & Mfg. Co. 


VIBRATORS. 
Wester Blectric Co. 
Wisconsin Blectric Co. 
VIOLET RAY 
MACHINES 
Bleadon-Dun Co. 
Branston Co., Chas. A. 
VOLTMETERS. 
Weston Electrical Instrument Oo. 











tor Driven). 
Altorfer Bros. Co. 
Apex Appliance Ce. 
Berthold Electrical Mfg. Co. 
Crystal Washing Machine Co. 
Borel, a nw aoe (Blectric). 


Home init =: Co. 

Home ‘Speciale 

Locomotive Blect, Oo washing Ma- 
chine Co. 

Marlow Mf, rh. 

Meadews ioe Co. 

Press Co., Wells H. 

Remmert "Mfg. Co. 

Rochester _ Washing Mach. Cerp. 

Thist Co. 


yn Co. 
Western Hlectric Co. 
White Lily Mfg. Co. 
Woodrow . Ce. 


WATTMETERS. 
General Electric Co. 
Genera] Blectric Co., Ft. Wayne 

Dept. 

Roller-Smith Co. 
Western Electric Co. 
Westinghouse Elec. & Mfg. Co. 
Weston Electrical Instrument Oo. 


WINDERS, Electro- 


Ma 
Belden g. Co. 
Hubbard & Co. 


WINDINGS. 
Acme Wire Co. 
Belden Mfg. Co. 

- Dudlo Mfg. Co. 


WINDLASSES, Arc 


Lamps. 
Brady Blectric Mfg. Co. 
Cutter Co., George. 
Hubbard & Co. 


WIRE, ASBESTOS COV- 
ERED. 
Datlin-Rockwell’ Gerp. 
WIRE, Bare and _ Insuw- 
lated. 
Acme Wire Co. 
Anaconda Copper Mining Co. 
American Electrical Works. 
American Ins. Wire & — Co, 


American Steel & Wire i 
Atlantic Ins. Se & Cable Co. 


Chicago Fuse Mfg. 
Chicago Ins. Wire’ & ooirts. Co. 
Copper Clad Steel Co. 
Detroit Ins. Wire Co. 
Bae Baie ce 
mera 

Habirshaw Giestric’ “Cable Co. 
Indiana Rubber & Ins. Wire Co. 
Independent Lamp & Wire Co. 
Lowell Insulated Wire Co. 
Marlin-Rockwell Corp. 
Philadelphia Ins. Wire Co. 
National Conduit & Cable Co. 
Nat’l Metal Molding Co. 
New York Insulated Wire Co. 
ae eg Co., The. 

Steel & Wire Co. 
Paitt lips Wire 
Roebling’s i Co., John A. 
Rome Wire Co. 
Safety Insulated Wire & Cable 


Simplex Wire & Cable Co. 

Standard Underground Cable Co. 

Western Electric 

Westinghouse Elec. & Mfg. Co. 
WIRE, Copper Clad. 

Copper’ — Steel Co. 

Page Steel & Wire Co. 

Standard Underground Cable Co. 
WIRE, Enameled. 

Acme Wire Co. 

American Steel & Wire Co. 


Co. 
Philadelphia Ins. Wire Co. 
Roebling’s Sons Co., John A. 


ve Bh nly & Mfg. Co.. 

WIRE “FENCING. 

Page Steel & Wire Co. 

Roebling’s Sons Co., Jehn A. 
WIRE, MAGNET. 

Dudlo Mfg. Co. 

Roebling’s. “Sons Co., John A. 
WIRE, STEEL. 

Page Steel & Wire Co. 

Roebling’s Sons Co., John A. 
WIRE, Welding. 

age, Steel é. by 4 nag 


WIRELESS. ABPARA- 


TUS. 
Manhattan Electrical Supply Co. 
WOOD PRESERVA- 
TIVES. 


Barrett Company, The, 


- 
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WASHERS, Clothes (Mo- 














ARMCO IRON 
WELDING RODS 


OXY-ACETYLENE—ELECTRIC 


The standard material for electric and ony-ncuene 
welding. Guaranteed 99.84 per cent pure iro 
freely and makes a perfect weld. 


ARMCO IRON STRAND 


Offers unusual resistance to rust because ARMCO is the 





purest commercial iron made. Costs less to maintain 
and is dependable. 


PAGE STEEL & WIRE CO. 4 


SALES OFFICES: 30 Church St., New York 


Chicago: 29 S. La Salle St. Canada: Taylor X 
& Arnold, Ltd., Montreal, Toronto, hitmen 





—— | 























Slow Burning Wire 





Bare Copper Wire 


PHILLIPS WIRE COMPANY 
Pawtucket, R. I. 








MAGNET 
WIRE 
' Moore Magnet Wire 


is the 


Standard of Excellence 


PHILADELPHIA INSULATED WIRE CO. 
PHILADELPHIA 


New York Cleveland Chicago 
Boston Chattanooga 











National Conduit & Cable Co., lnc. 


General Offices and Mills: 


.HASTINGS-ON-HUDSON, N. Y. 
Siaieiaienbinnin of 
Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
Paper Insulated Cables 
For LIGHT and POWER SERVICE 


New York Philadelphia . Chicago San Francisco 
Boston Cleveland ’ New Orleans Los Angeles 
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Solve your Metal Cutting problems, easily, quick- 
ly, and economically, by adopting the products. 
made by 


ATKINS 


We make Kwik-Kut Power Hack Saw Machines which 
use practically the full cutting edge of the Hack Saw 
Blade at each stroke; Metal Cutting Band Saw Machines | 
for general shop work, cutting all classes of metal up to | 
12 x 14 inches 

Your requirements for Metal Cutting Circular Saws can 
be supplied promptly and we solicit a trial of our “AAA” 
Non-Breakable and Power Hack Saw Blades and Frames. 


*‘A Better Saw for Every Use’’ 


E. C. Atkins & Co., Inc. 


Established 1857 ** The Silver Steel Saw People’’ 


Home Office and Factory, Indianapolis, Indiana 
Canadian Factory, Hamilton, Ont.. 
Machine Knife Factory, Lancaster, N. Y. 
Branches carrying complete stocks in the following cities: 
Atlanta New Orleans Seattle ; 
“> Chicago New York City Paris, France ; 
BPRS i Portland, Ore. Sydney, N.S. W. 
ms, <7 Minneapolis San Francisco Vancouver, B.C.. 


Sag 


{/ 
‘ 
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Moock 


Afford reliable service 
by reason of correct de- 
sign, honest material 
and workmanship. 


MOLONEY ELECTRIC CO. 
St. Louis, Mo. Windsor, Can. 


DISTRICT OFFICES: 
New York Rochester 
Pittsburgh San Francisco 
Chicago Los Angeles 
Minneapolis Seattle 
Detroit Salt Lake City 
Philadelphia Syracuse 
Buffalo 





The Wire that’s 
Made Right— 
and Stays Right 


All approved by Under- 
writers’ Laboratory, Inc., 
for Steel Motor Connec- 


NAMEL | 
GNET WIRE 





The Central Station man who, trained to bank on the Salamander 
line, can be sure that the same steadfast high quality is kept up in 
our enamel insulation. We finish Enamel Magnet Wire in Plain 
enamel, enamel and cotton and enamel and silk covered. 


Reinsulating 


We are specialists in Reinsulating burned out field coils with our 
pure asbestos. Let us demonstrate how we can furnish practically 
new—heat proof—coils at cost of insulation. 








ledopendint Lamp & Wire Co., Inc. 


Offices: 1737 Broadway, New York Works: York. Pa.. Weehawken N. J. 





















tions, Search Lights, Con- 
trollers, Moving Picture 
Machinés, Switch Boards, 
Ovens, etc. 

Special Salamander insula- 


tion for every class of 
work. 


SALAMANDER 
Pure’ Asbestos 


Insulated 
Magnet Wire 
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Dumore No.1 Grinder 






Sturdy 
_ Dependable .00 
> Accurate Complete 









oe et 





HERE is no doubt of the value of 

the Dumore No.1 Grinder. No 

other tool, at or anywhere near.its 
price, can give a greater amount of 
actual, accurate daily service. 


Because jigs, dies, gages, bushings, etc., 
will always warp during tempering, 
thousands of mechanics use the Dumiore 
grinder to bring these tools to as close 
limits as .0001”. Such a degree of 
accuracy is possible solely because 
the Dumore is perfectly balanced 
throughout and operates at the correct 
cutting speed. 








We have some very interesting litera- 
ture for men facing grinding problems 
~write for it. 


WISCONSIN ELECTRIC COMPANY 
‘  §224 SIXTEENTH STREET 


DUMORE GRINDERS 
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ae 
MAKING ELECTRIC ENERGY AVAILABLE 
WHEREVER NEEDED. 

REAT ‘strides have been made in the applica- 
i; tion of electric power to all kinds of shop 

and factory work, yet not more than half of 
all industrial power used in the country is electric. 
The opportunities therefore for making sales of 
electric power apparatus to factories and mills are 
as great as ever. ; ’ 
Executives responsi- 
ble for industrial pro- 
duction should have 
brought to their atten- 
tion more convincing- 
ly, the economic ad- 
vantages of electric 
power. It should be 
demonstrated and 
proven to them that 
there is a saving in 
dollars and cents in 
having an_ electric 
motor at every loom, lathe and machine—wherever 
power is required. 

Western Electric motors coyer every power require- 
ment, and are made in all sizes from 1/200 horse- 
power upwards. They are being used in thousands 
of industrial plants all over the country and have a 
high record for reliability in performance. 

One of the most popular types is the Western Elec- 
tric Polyphase Induction Motor, which is designed 
for general power purposes requiring from ™% h.p. 
upwards at constant speed requiring moderate 
torque.- It is especially suitable for installations 
where inflammable material is used, owing to its 
sparkless operation. 

No matter what kind of machine you wish to 
operate, we can supply a motor that will satisfac- 
torily drive it. Illustrated bulletins will be sent on 
- request. 








Photo of Woodworking Shop, showing motors used for 


individual drive of each machine. 
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HEREVER 
there’s a wheel 
that needs 1/6 


PORTABLE POWER 
W 


horsepower or less to 
turn “it, the Western 
Electric Utility’ Motor 


can be used to excellent 





advantage. 
It will drive lathes. 
drills, forge blowers, 


pumps, grindstones, and 
other machinery that is 
used only occasionally 
and for which a perma- 
nent motor is not needed. 
This motor can be car- 
ried right up to the job. 
The belt is then put on 
and the plug inserted in 
the most convenient socket or wall receptable. 

Western Electric Utility Motors can be operated at 
different speeds all the way from high to low. They 
can be supplied for.110 volt D. C., 110 volt A. C., 
or 32 volt D. C. 

Many sales can be made by demonstrating and ex- 
plaining to prospects the numerous advantages of 
the Western Electric Utility Motor. 

Write for literature on these motors. 








ALTERATION WORK. 

t i and without the expense and inconvenience 
90%. A Western Electric Hammer or Drill fre- 
requires the cutting of 
special channeling tool, 

A tremendous amount 
country, which means 
Western Electric Ham- 
time. 


WESTERN ELECTRIC HAMMERS SPEED UP 
HEY will do the work of pneumatic tools of 
like capacity at about 15% of the power cost, 
of compressor, air piping, hose, etc. 
The economy over hand work is from 80% to 
quently saves its cost in one week. 
Alteration work often 
plaster and tile for wir- 
ing conduit. By using a 
a man can do such work 
with surprising speed. 
of alteration work is be-’ 
ing done throughout the 
that the opportunities 
for making sales of 
mers and Drills are ex- 
ceptionally good at this 
Write our nearest house 
for full information. 





“Western Electric, Hammer . 
used for channeling plaster, 





Western Electric Utility Motor. 



















